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FOREWORD 


The information contained in this service manual has been prepared for the professional automotive tech- 
nician involved in daily repair operations. Information describing the operation and use of standard and 
optional equipment is included in the Owner’s Manual provided with the vehicle. 

Information in this manual is divided into groups. These groups contain description, operation, diagnosis, 
testing, adjustments, removal, installation, disassembly, and assembly procedures for the systems and compo- 
nents. To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar 
after the group title is aligned to a solid tab on the first page of each group. The first page of the group has 
a contents section that lists major topics within the group. If you are not sure which Group contains the infor- 
mation you need, look up the Component/System in the alphabetical index located in the rear of this manual. 

A Service Manual Comment form is included at the rear of this manual. Use the form to provide 
Chrysler LLC with your comments and suggestions. 

Tightening torques are provided as a specific value throughout this manual. This value represents the mid- 
point of the acceptable engineering torque range for a given fastener application. These torque values are 
intended for use in service assembly and installation procedures using the correct OEM fasteners. When 
replacing fasteners, always use the same type (part number) fastener as removed. 

Chrysler LLC reserves the right to change testing procedures, specifications, diagnosis, repair methods, or 
vehicle wiring at any time without prior notice or incurring obligation. 
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ENGINE - 2.7L DOHC - SERVICE INFORMATION 


DESCRIPTION 


The 2.7 Liter (167 Cubic Inches) 60 degree V-6 — ———— 
engine is a double overhead camshaft design with 
hydraulic lifters and four valves per cylinder. The 
engine does not have provisions for a free wheeling 
valve train. 


81335d99 


The cylinders are numbered from front to rear, with a a Ta 
the right bank odd numbered, and the left bank even [ 
numbered. The firing order is 1-2-3-4—5-6. fi 


LEFT RIGHT 
BANK BANK 


80acd47a 


L FIRING ORDER 1-2-3-4-5-6 
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The engine identification number is located on the rear o, Or 
of the cylinder block just below the left cylinder head op SS 
= 
~ ' : . 
O° 
i/ aS 


JV ENGINE | 
/IDENTIFICATION 


2.7L ENGINE 


XXXX XXAXK 
MONTH/DAY SERIAL 
CODE 


x | x OOK 
MODEL | MANUFACTURING | COMPONENT 
YEAR | PLANT CODE/USAGE 


LAST KENOSHA 9 ENGINE 
DIGIT 2.7L 


OF MODEL 
YEAR 


USAGE 
PASS CAR PC 


80ae830a 


DIAGNOSIS AND TESTING 
ENGINE DIAGNOSIS - INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 
These malfunctions may be classified as either mechanical (e.g., a strange noise), or performance (e.g., engine 
idles rough and stalis). 
Refer to Service Diagnosis—Mechanical Chart and Service Diagnosis—Performance Chart, for possible causes and 
corrections of malfunctions. Refer to FUEL SYSTEM for the fuel system diagnosis. 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that cannot be iso- 
lated with the Service Diagnosis charts. information concerning additional tests and diagnosis is provided within the 
following: 

e Cylinder Compression Pressure Test 

e Cylinder Combustion Pressure Leakage Test 

e Cylinder Head Gasket Failure Diagnosis 

e Intake Manifold Leakage Diagnosis 

e Lash Adjuster (Tappet) Noise Diagnosis 

e Engine Oil Leak Inspection 
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ENGINE DIAGNOSIS - PERFORMANCE 


CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


ENGINE WILL NOT START 


ENGINE STALLS OR IDLES 
ROUGH 


1. Weak battery. 


2. Corroded or loose battery 
connections. 


3. Faulty starter. 


. Faulty coil{s) or control unit. 


. Incorrect spark plug gap. 
. Contamination in fuel system. 


. Faulty fuel pump. 


. Incorrect engine timing. 
. Idle speed too low. 

. Incorrect fuel mixture. 

. Intake manifold leakage. 


. Faulty coil(s). 


1. Test battery. Charge or replace as 
necessary. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/ 
BATTERY - DESCRIPTION) 


2. Clean and tighten battery 
connections. Apply a coat of light 
mineral grease to terminals. 


3. Test starting system. (Refer to 8 - 
ELECTRICAL/STARTING - 
DIAGNOSIS AND TESTING) 


4. Test and replace as needed. 
(Refer to Appropriate Diagnostic 
Information) 


5. Check and adjust gap as needed. 


6. Clean system and replace fuel 
filter, 


7. Test fuel pump and replace as 
needed. (Refer to Appropriate 
Diagnostic Information) 


8. Check for a skipped timing chain. 


1. Test minimum air flow. (Refer to 
Appropriate Diagnostic Information) 


2. (Refer to Appropriate Diagnostic 
information) 


3. Inspect intake manifold gasket, 
manifold, and vacuum hoses. 


4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


| ENGINE LOSS OF POWER 


. Dirty or incorrectly gapped plugs. 


. Contamination in fuel system. 
. Faulty fuel pump. 
. Incorrect valve timing. 


. Leaking cylinder head gasket. 
. Low compression. 


. Burned, warped, or pitted valves. 


. Plugged or restricted exhaust 
system. 


9. Faulty coil(s). 


1. Set gap as needed or replace 
plug(s). 

2. Clean system and replace fuel 
filter. 


3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


4, Correct valve timing as needed. 
5. Replace cylinder head gasket. 


6. Test compression of each 
cylinder. 


7. Replace valves. 


8. Check exhaust system resiriction. 
Replace parts, as necessary. 


9, Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
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CONDITION 
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POSSIBLE CAUSE 


LX 


CORRECTION 


ENGINE MISSES ON 
ACCELERATION 


plugs. 


. Contamination in Fuel System. 


. Faulty coil(s). 


1. Dirty or incorrectly gapped spark 


. Burned, warped, or pitted valves. 


1. Set gap as needed or replace 
plug(s). 


2. Clean fuel system and replace 
fuel filter. 


3. Replace valves. 


4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
Information) 


ENGINE MISSES AT HIGH SPEED 


. Faulty coil(s). 


. Dirty fuel injector(s). 


4. Contamination in fuel system. 


ENGINE DIAGNOSIS - MECHANICAL 


CONDITION 


POSSIBLE CAUSES 


1. Dirty or incorrect spark plug gap. 


1. Set gap as needed or replace 
plug(s). 

2. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 


Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 


4. Clean system and replace fuel 
filter. 


CORRECTION 


NOISY VALVES 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 


. Thick oil 


. Low oil pressure. 


1. Check and correct engine oil 
level. 


2. Change oil to correct viscosity. 


3. (a.) Change oil and filter. 


(b.) Run engine to operating 
temperature. 


(c.) Change oil and filter again. 


4. Check and correct engine oil 
level. 


. Dirt in tappets/lash adjusters. 


. Worn rocker arms. 


. Worn tappets/lash adjusters. 


. Worn valve guides. 


9. Excessive runout of valve seats 
on valve faces. 


5. Replace rocker arm/hydraulic 
lash adjuster assembly. 


6. Inspect oil supply to rocker arms. 


7. Install new rocker arm/hydraulic 
lash adjuster assembly. 


8. Ream guides and install new 
valves with oversize stems. 


9. Grind valve seats and valves. 


10. Missing adjuster pivot. 


10. Replace rocker arm/hydraulic 
lash adjuster assembly. 
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CONDITION 
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POSSIBLE CAUSES 


CORRECTION 


CONNECTING ROD NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thin or diluted oil. 


4. Thick oil 


i 4. (a.) Change oil and filter. 


(b.) Run engine to operating 
temperature. 


| (c.) Change oil and filter again. 


5. Excessive bearing clearance. 


| 5. Measure bearings for correct 
i clearance. Repair as necessary. 


6. Connecting rod journal 
out-of-round. 


6. Replace crankshaft or grind 
surface. 


7. Misaligned connecting rods. 


MAIN BEARING NOISE 


1. insufficient oil supply. 


1. Check engine oil level. 


2. Low oil pressure. 


2. Check engine oil level. Inspect oil 


3. Thin or diluted oil. 


4. Thick oil. 


4, (a.) Change oil and filter. 


(b.) Run engine to operating 
temperature. 


(c.) Change oil and filter again. 


5. Excessive bearing clearance. 


5. Measure bearings for correct 
clearance. Repair as necessary. 


6. Excessive end play. 


6. Check thrust bearing for wear on 


| flanges. 


7. Crankshaft journal out-of-round 


or worn. 


7. Replace crankshaft or grind 
journals. 


8. Loose flywheel or torque 
converter. 


8. Tighten to correct torque. 
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CONDITION 
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OIL PRESSURE DROP 


. Low oil level. 


. Faulty oil pressure sending unit. 


1. Check engine oil level. 


2. Install new sending unit. 


. Low oil pressure. 


. Clogged oil filter. 


3. Check sending unit and main 
bearing oil clearance. 


4. install new oil filter. 


. Worn parts in oil pump. 


. Oil pump relief valve stuck. 


7. Remove valve and inspect, clean, 
or replace. 


8. Oil pump suction tube loose. 


8. Remove oil pan and install new 
tube or clean, if necessary. 


9. Oil pump cover warped or 
cracked. 


9. Install new oil pump. 


40. Excessive bearing clearance. 


10. Measure bearings for correct 
clearance. 


OIL LEAKS 


1. Misaligned or deteriorated 


1. Replace gasket(s). 


2. Tighten, repair or replace the 
part. 


threaded plug. 


OIL CONSUMPTION OR SPARK 
PLUGS FOULED 


1. PCV system malfunction. 


3. Replace as necessary. 


1. Check system and repair as 
necessary. (Refer to Appropriate 
Diagnostic Manual) 


2. Worn, scuffed or broken rings. 


3. Carbon in oil ring slots. 


3. Clean pistons and install new 
rings. 


4. Rings fitted too tightly in grooves. 


4. Remove rings and check 
grooves. [If groove is not proper 
width, replace piston. 


§. Worn valve guide(s). 


5. Replace cylinder head(s). 


6. Valve stem seal(s) worn or 
damaged. 


6. Replace seal(s). 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 


1. Check engine oil level and add oil if necessary. 
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2. Drive the vehicie until engine reaches normal operating temperature. Select a route free from traffic and other 
forms of congestion, observe all traffic laws, and accelerate through the gears several times briskly. 


3. Remove all spark plugs from engine. As spark plugs are being removed, check electrodes for abnormal firing 
indicators fouled, hot, oily, etc. Record cylinder number of spark plug for future reference. 


4. Remove the Auto Shutdown (ASD) relay from the PDC. 
5. Be sure throttle blade is fully open during the compression check. 


6. Insert compression gauge adaptor Special Tool 8116 or the equivalent, into the #1 spark plug hole in cylinder 
head. Connect the 0-500 psi (Blue) pressure transducer (Special Tool CH7059) with cable adaptors to the 
DRBIIl®. For Special Tool identification, (Refer to 9 - ENGINE - SPECIAL TOOLS). 


7. Crank engine until maximum pressure is reached on gauge. Record this pressure as #1 cylinder pressure. 
8. Repeat the previous step for all remaining cylinders. 


9. Compression should not be less than 689 kPa (100 psi) and not vary more than 25 percent from cylinder to 
cylinder. 


10. If one or more cylinders have abnormally low compression pressures, repeat the compression test. 


11. If the sare cylinder or cylinders repeat an abnormally low reading on the second compression test, it could 
indicate the existence of a problem in the cylinder in question. The recommended compression pressures 
are to be used only as a guide to diagnosing engine problems. An engine should not be disassembied 
to determine the cause of low compression unless some malfunction is present. 


CYLINDER COMBUSTION PRESSURE LEAKAGE TEST 


The combustion pressure leakage test provides an accurate means for determining engine condition. 


Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
e Any causes for combustion/compression pressure loss. 


WARNING: Do not remove the pressure cap with the system hot and under pressure because serious burns 
from coolant can occur. 


Check the coolant level and fill as required. DO NOT install the pressure cap. 

Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
Clean spark plug recesses with compressed air. 

Remove the spark plugs. 

Remove the oil filler cap. 

Remove the air cleaner. 


Calibrate the tester according to the manufacturer’s instructions. The shop air source for testing should maintain 483 
kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum, with 552 kPa (80 psi) recommended. 


Perform the test procedures on each cylinder according to the tester manufacturer’s instructions. While testing, lis- 
ten for pressurized air escaping through the throttle body, tailpipe and oil filler cap opening. Check for bubbles in the 
coolant. 


All gauge pressure indications should be equal, with no more than 25% leakage per cylinder. 


FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 


ENGINE OIL LEAK INSPECTION 
Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 


1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 


ow 
z 
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2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil level indicator to make sure the dye is thoroughly mixed as indicated with a bright yellow 
color under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair as necessary. 

4. lf dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion. 

5. If the oil leak source is not positively identified at this time, proceed with the air leak detection test method 
as follows: 

e Disconnect the fresh air hose (make-up air) at the cylinder head cover and plug or cap the nipple on the cover. 
* Remove the PCV valve hose from the cylinder head cover. Cap or plug the PCV valve nipple on the cover. 
« Attach an air hose with pressure gauge and regulator to the oil level indicator tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kpa (3 PSI) of test pressure. 


e Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected 
source. Adjust the regulator to the suitable test pressure that provides the best bubbles which will pinpoint the 
leak source. If the oil leak is detected and identified, repair per service manual procedures. 

e |f the leakage occurs at the crankshaft rear oil seal area, refer to the section, Inspection for Rear Seal Area 
Leak. 


6. If no leaks are detected, turn off the air supply. Remove the air hose, all plugs, and caps. Install the PCV valve 
and fresh air hose (make-up air). Proceed to next step. 


7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 


NOTE: If oil leakage is observed at the oil level indicator tube to block location; remove the tube, clean and 
reseal using Mopar® Stud & Bearing Mount (press fit tube applications only), and for O-ring style tubes, 
remove tube and replace the O-ring seal. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 
if the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2, Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak. If a leak is present in this area, remove transmission for further inspection. 
a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, oil gallery cup plug, bedplate 
to cylinder block mating surfaces and seal bore. See proper repair procedures for these items. 
4. lf no leaks are detected, pressurize the crankcase as previously described. 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. lf the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 


7. After the oil leak root cause and appropriate corrective action have been identified, replace component(s) as 
necessary. 
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STANDARD PROCEDURE 
REPAIR OF DAMAGED OR WORN THREADS 


Damaged or worn threads (excluding spark plug and camshaft bearing cap attaching threads) can be repaired. 
Essentially, this repair consists of drilling out worn or damaged threads, tapping the hole with a special Heli-Coil Tap, 
(or equivalent) and installing an insert into the tapped hole. This brings the hole back to its original thread size. 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Heli-Coil tools and inserts are readily available from automotive parts jobbers. 


HYDROSTATIC LOCKED ENGINE 


When an engine is suspected to be hydrostatically locked, regardless of what caused the problem, the following 
steps should be used. 


CAUTION: DO NOT use starter motor to rotate the engine, severe damage may occur. 


1. Inspect air cleaner, induction system and intake manifold to insure system is dry and clear of foreign material. 
2. Remove negative battery cable. 


3. Place a shop towel around the spark plugs when removing them from the engine. This will catch any fluid that 
may possibly be in the cylinder under pressure. 


4. With all spark plugs removed, rotate engine crankshaft using a breaker bar and socket. 
5. Identify the fluid in the cylinder(s) (i.e., coolant, fuel, oil or other). 


6. Make sure all fluid has been removed from the cylinders. Inspect engine for damage (i.e., connecting rods, pis- 
tons, valves, etc.) 


7. Repair engine or components as necessary to prevent this problem from re-occurring. 


CAUTION: Squirt approximately one teaspoon of oil into the cylinders, rotate engine to lubricate the cylin- 
der walls to prevent damage on restart. 


8. Install new spark plugs. 

9. Drain engine oil and remove oil filter. 

10. Install a new oil filter. 

11. Fill engine with specified amount of approved oil. 
12. Connect negative battery cable. 

13. Start engine and check for any leaks. 


FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spillover which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN Il, Mopar® ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in piace of the other. 


MOPAR® ENGINE RTV GEN Il is used to seal components exposed fo engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois- 
ture in the air causes the material to cure. This material is available in three ounce tubes and has a sheif life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use. 


MOPAR® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 
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able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® BED PLATE SEALANT is a unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bed plate and cylinder block without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 


MOPAR® GASKET SEALANT is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-layer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 40z./16 oz. can 
w/applicator. 


SEALER APPLICATION 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Mopar® Engine RTV GEN II or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 

Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Material in an aerosol can should be used on engines with multi- 
layer steel gaskets. 


ENGINE GASKET SURFACE PREPARATION 


To ensure engine gasket sealing, proper surface prep- rm 
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel | 
cylinder head gaskets. 


Never use the following to clean gasket surfaces: 
e Metal scraper 


Obes 
\ = SS 

OOr 
Le) 


e Abrasive pad or paper to clean cylinder block Jol DZS 
and head as = Z 
e High speed power tool with an abrasive pad or a ie 
wire brush | 
NOTE: Multi-Layer Steel (MLS) head gaskets @ | 


require a scratch free sealing surface. 


Only use the following for cleaning gasket surfaces: 


e Solvent or a commercially available gasket | 
remover i 
L 


e Plastic or wood scraper 
e Drill motor with 83M Roloc™ Bristle Disc (white or yellow) 


CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur- 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris- 
tle disc may be used on cast iron surfaces with care. 
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ENGINE CORE AND OIL GALLERY PLUGS 


Using a blunt tool such as a drift and a hammer, strike 
the bottom edge of the cup plug. With the cup plug 
rotated, grasp firmly with pliers or other suitable tool 
and remove plug. 


CAUTION: Do not drive cup plug into the casting 
as restricted cooling can result and cause serious 
engine problems. 


Thoroughly clean inside of cup plug hole in cylinder 
block or head. Be sure to remove old sealer. Lightly 
coat inside of cup plug hole with Mopar® Stud and 
Bearing Mount. Make certain the new plug is cleaned 
of all oil or grease. Using proper drive plug, drive plug 
into hole so that the sharp edge of the plug is at least 
0.5 mm (0.020 in.) inside the lead-in chamfer. 


lt is not necessary to wait for curing of the sealant. 
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The cooling system can be refilled and the vehicle placed in service immediately. 


REMOVAL - ENGINE ASSEMBLY 


1. Remove hood. 

2. Release fuel pressure (Refer to i4 - FUEL SYS- 
TEM/FUEL DELIVERY - STANDARD PROCE- 
DURE). 

3. Disconnect negative battery cable located in the 
trunk. 


| 
| 
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4, Disconnect intake air temperature sensor electrical _ ~— 
connector. 


5. Remove air cleaner housing assembly (3) (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


6. Remove accessory drive belt (5). 
7. Disconnect lines from power steering pump (3). i 


8. Remove power steering pump attaching bolts and 
set pump aside (3). 

9g. Recover A/C system using a suitable refrigerant 
recovery machine (Refer to 24 - HEATING & AIR | 
CONDITIONING/PLUMBING - STANDARD PRO- i 
CEDURE). 

10. Disconnect A/C compressor (4) electrical connec- 
tors. 

11. Remove A/C compressor (4) (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/A/C 
COMPRESSOR - REMOVAL). 


1316455 


12. Raise vehicle. 


13. Remove lower splash shield bolts (1) and remove 
splash shield (2). 


14. Drain cooling system. 


oe | 
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15. 


16. 


17. 


18. 
19. 


20. 


21. 


22. 
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Drain the engine oil (5) and remove the oil filter 
(3). 
Disconnect down stream oxygen sensor connec- 
tors. 


Disconnect exhaust pipes al the manifolds. 


Disconnect starter (2) electrical connectors. 
Remove starter (2) bolts and set starter aside. 


Disconnect coolant pipe (1) near starter from 
hose. 

Disconnect crankshaft position sensor electrical 
connector and remove sensor (Refer to 14 - 
FUEL SYSTEM/FUEL INJECTION/CRANKSHAFT 
POSITION SENSOR - REMOVAL). 


Disconnect ground strap. 
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23. Disconnect oil pressure sensor (1) electrical con- 
nector. 


24. Remove 4 engine mount nuts (1). 
25. Remove engine mount studs (1) from mount. 


26. Remove steering gear mounting bolts (1) and 
lower steering gear (2) for clearance. 
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28. 
29. 
30. 
31. 
32. 
33. 
34, 


35. 


36. 


37. 


38. 
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Using a block of wood and a suitable lifting device 
under the oil pan, raise the engine. 


Remove structural collar bolts (2 & 4). 
Remove structural collar (3). 

Remove lower bell housing bolts. 

Lower engine and remove jack stand. 

Mark flex plate to torque converter location. 
Remove torque converter bolts. 

Lower vehicle. 


Remove wiper arms (Refer to 8 - ELECTRICAL/ 
WIPERS/WASHERS/WIPER ARMS - REMOVAL). 


Remove wiper cowl (1) (Refer to 8 - ELECTRI- 
CAL/WIPERS/WASHERS/WIPER MODULE - 
REMOVAL). 


Remove strut tower support (2). 


Reposition purge solenoid (5). 
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39. 


40. 


At. 


42. 
43. 


44. 


45. 
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Remove the intake manifold (2) (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD ~ - 
REMOVAL). 

Disconnect all vacuum lines and electrical con- 
nectors. 

Disconnect all ground straps attaching to the 
engine. 


Disconnect fuel line at fuel rail (1). 

Disconnect coil, injector (2), capacitor, and knock 
sensor connectors. 

Remove EGR valve and tube assembly (Refer to 
25 - EMISSIONS CONTROL/EXHAUST GAS 
RECIRCULATION/VALVE - REMOVAL). 

Remove upper bellhousing bolts and reposition 
electrical harness. 


| 
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46. Attach special tool #8342A (1). 
a. Attach special tool #8342A to the front of the left cylinder head (2). 


b. Attach special tool #8342A to the rear of the right cylinder head (3). 
47. Support transmission with a block of wood and floor jack. 
48. Hoist engine from engine compartment. 
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INSTALLATION - ENGINE ASSEMBLY 


r 


FRONT OF ENGINE 


Le t 
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1. Attach special tool #8342A engine lifting fixture (1). 
a. Attach special tool #8342A to the front of the left cylinder head (2). 


b. Attach special tool #8342A to the rear of the right cylinder head (3). 
2. Lower engine into engine compartment. 
3. Remove special tool #8342A (1). 


CAUTION: Do not tighten the transmission case to engine block bolts until all bolts have been hand started, 
and the two mating surfaces are completely joined together, as damage to cylinder block or transmission 
could occur. 


4. Install bell housing to cylinder block bolts and tighten to 68 N-m (50 ft. Ibs.). 
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5, Install EGR vaive and tube assembly (Refer to 25 - EMISSIONS CONTROL/EXHAUST GAS RECIRCULATION/ 
VALVE - INSTALLATION). 

6. Connect coil, injector (2), capacitor, and knock sen- 
sor connectors. 

7. Connect the fuel tine (1). 


8. Install upper intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 


9. Install purge solenoid (5). 
10. Connect all ground straps. 


11. Connect all vacuum lines and electrical 
connectors. 
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12. 
13. 


NOTE: Make sure ail four bolts are installed finger 
tight before torqueing bolts. 


14, 
15. 


16. 


NOTE: Make sure that structural collar (3) is flush 
with the oil pan (1) and the transmission bell 
housing. 


17. 
18. 


19. 
20. 
21. 


ENGINE - 2.7L DOHC - SERVICE INFORMATION ——————_——______"__ LX 


Raise vehicle. 
Align flexplate and torque converter. 


Tighten torque converter bolts to 75 N-m (55 ft. 
Ibs.). 

Using a block of wood and a suitable lifting device 
under the oi! pan, raise the engine. 

Install the structural collar (3) and position in 
place. 


Finger tighten all bolts (2) & (4). L 81204900 


Tighten the structural collar to oil pan bolts (2) to 
55 N-m (40 ft. Ibs.). 


Tighten structural collar to transmission bolts (4) to 55 N-m (40 ff. Ibs.). 


Install the power steering pump (3). 

install the A/C compressor (4) (Refer to 24 - i 
HEATING & AIR CONDITIONING/PLUMBING/A/C 
COMPRESSOR - INSTALLATION). 


81316455 
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22. Install the crankshaft position sensor and connect 
electrical connector (Refer to 14 - FUEL SYSTEM/ 
FUEL INJECTION/CRANKSHAFT POSITION 
SENSOR - INSTALLATION). 

23. Connect oil pressure sensor (1) electrical 
connector. 
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24. install starter (2), tighten bolts to 41 N-m (30 ft. 
Ibs.) 


25. Connect electrical connectors at starter. 


\X YEN f\ 


: f 
H 


f Sf eee 


26. Connect the coolant pipe (1) to coolant hose. 
27. Connect the exhaust pipes to the manifolds. 


28. Connect the down stream oxygen sensor connec- 
tors. 


29. Connect A/C compressor electrical connetors. 
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30. Install new oil filter (3). 


31. Install lower splash shield (2) and tighten retaining 
bolts (4). 


32. Lower vehicle. 


33. Install power steering pump (3) (Refer to 19 - 
STEERING/PUMP - INSTALLATION). 
34. Connect lines to power sieering pump (3). 


35. Install accessory drive belt (5) (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 
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36. Install air cleaner housing assembly (3) (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 


37. Connect intake air temperature sensor connector. 


| 

| 
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38. Connect negative battery (1) cable. _ 
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39. Fill coolant system (Refer to 7 - COOLING - 7 
STANDARD PROCEDURE). 


40. Fill engine with correct grade of oil (5). 
41. Install strut tower support (2). 
42. Install cowl screen (1). 


43. install wiper arms (Refer to 8 - ELECTRICAL/ 
WIPERS/WASHERS/WIPER ARMS - INSTALLA- 
TION). 


44. Install the hood. 
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45. Fill and bleed power steering sysiem. 


46. Evacuate and charge A/C system (Refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING - 
STANDARD PROCEDURE). (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING - STAN- 
DARD PROCEDURE). 


47. Start engine and check for leaks. 
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SPECIFICATIONS 
2.7L ENGINE 


Gd" DOHC V6 Baan 
A 


CYLINDER BLOCK 


a 
Description 
a 
Cylinder Bore Diameter 86.0 mm +0.0076 3.3859 in, 0.0003 
Out of Round (Max.) 0.076 mm 0.003 in. 
Taper (Max.) 0.051 mm 0.002 in. 


PISTONS 


slats Specification 
Description 
Aluminum Alay 


85.983 mm +0.019 3.3851 in. +0.0017 
Clearance at Size Location - 0.0096 to +0.0436 mm - 0.0003 to +0.0016 in. 
Piston Weight 316-326 grams 11.1466-11.4994 oz. 


Piston Ring ig Diameter—No. 77.8-78 mm 3.063-3.070 in. 
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a Specification 
Description 
Wettig Standard 


Piston Ring ges Diameter—No. 75.9-76.1 mm 2.988-2 996 in. 


PISTON PINS 


see Specification 
Description 


PISTON RINGS 


ae Specification 
Description 
a 
Ring Gap-Top Compression Ring 0.20-0.36 mm 0.008-0.014 in. 
Ring Gap-2nd Compression Ring 0.37-0.63 mm 0.0146-0.0249 in. 
Ring Gap-Oil Control (Steel Rails) 0.25-0.76 mm 0.010-0.030 in. 


PISTON RING SIDE CLEARANCE 


Specification 


PISTON RING WIDTH 


ee 


CONNECTING RODS 


a 
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CRANKSHAFT MAIN BEARING JOURNALS 


ee Specification 
Description 
Bearing Clearance 0.032-0.056 mm 0.0012-0.0022 in. 


CONNECTING ROD JOURNALS 


Bearing sare (Max) (Wear 0.070 mm 0.0028 in. 


Cae Specification 
Description . 
53.51-53.49 mm 2.1067-2.106 in. 
Bearing Clearance 0.030-0.065 mm 0.0012-0.0026 in. 
Bearing Clearance (Wear Limit) 0.0030 in. 
Out of Round (Max) 0.008 mm 0.0003 in. 
Diametrical Taper (Max) 0.0004 in. 


CAMSHAFT 
ete Siar 


Bearing Clearance (Max.) 0.004 in. 
End Play 0.13-0.28 mm 0.0051-0.0110 in. 


VALVE TIMING-INTAKE VALVES 


VALVE TIMING-EXHAUST VALVES 


i 
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CYLINDER HEAD 


9094-0.0894 1 


Exhaust Valve Seat Width 1.25-1.75 mm 0.0492-0.0689 in. 
Guide Bore Diameter (Std.) 5.975-6.00 mm 0.2353-0.2368 in. 


Valve Oule Tie —oilano a 13,25-13.75 mm 0.5217-0.5414 in. 
Exhaust 


*Measured from cylinder head surface to top of guide 


VALVES 


Description Specification 
: [Metric Standard 


Face Angle 44.5°-45.5° 
Head Diameter-Intake 33.67-33.93 1.3256-1.3358 in. 
Head Diameter-Exhaust 27.67-27.93 mm 1.0894-1.1000 in. 


) 
) 
SAU ENS equaneennlne 0.023-0.066 mm 0.0009-0.0026 in. 
(New) 
Stem-to-Guide Clearance-Exhaust 0.051-0.094 mm 0.002-0.0037 in. 
(New) 
Stem-to-Guide Clearance-intake ; 
Stem-to-Guide Clearance-Exhaust F 
(Max., Rocking Method) 0.370 mm 0.0746 in. 
( ) 
) 


Stem Diameter-Exhaust 


Valve Stem Tip Height-Exhaust 


VALVE SPRING 


: a Specification 
es RN. ee cholci 


Free Lengih—intake & Exhaust 45.63 mm 4.7965 in. 
(Approx.) 


Spring Force—intake & Exhaust 249-284 N @ 38.0 mm 56.0-64.0 Ibs. @ 1.4961 in. 
(Valve Closed) 


Spring Force—Intake (Valve Open) 658-721 N @ 29.0 mm 147.9-162.1 Ibs. @ 1.1417 in. 
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Spring Force—Exhaust (Valve 


614-671 N @ 30.0 mm 138.0-150.8 Ibs. @ 1.1871 in. 
Open) 


Number ofGole—iniake @Evhaust [SB 
Wire Diameter—Intake & Exhaust 3.861 mm 0.1520 in. 


installed Height—Intake & Exhaust 38.0 mm 1.4961 in. 
(Spring seat to bottom of retainer) 


OIL PUMP 


nk Specification 
Description 
Wetie Stance 

Clearance Over Rotors (Max.) 0.077 mm 0.003 in. 
Cover-Out-of-Flat (Max.) 0.025 mm 0.001 in. 

Inner & Outer Rotor Thickness 9.955-9.980 mm 0.3919-0.3929 in. 

Outer Rotor Clearance (Max) 0.016 in. 

Outer Rotor Diameter (Min.) 89.175 mm 3.5109 in. 


Tip Clearance Between Rotors 0.20 mm 0.008 in. 
(Max.) 


OIL PRESSURE 
ofa 6 
Description 
Standard 
a At Normal Operating Temperatures) 
Pressure @ Curb Idle Speed* 34.7 kPa Min. 
Pressure @ 3000 RPM 300-724 kPa 45-105 psi 
*CAUTION: If oil pressure is zero at idle, DO NOT run engine at 3000 RPM. 


TORQUE 


DESCRIPTION 


Connecting Rod Cap - Bolts 27 +% 
12 


Cooling System Bleed Screw 


Crankshaft Main Bearing Cap - Tie Bolts 


Crankshaft Main Bearing Cap - Outer Cap Bolts 
Crankshaft Main Bearing Cap - Inner Cap Bolts 


Crankshaft Damper - Bolt 
Crankshaft Rear Seal Retainer - Bolts 


170 
12 
Cylinder Head - Bolts (Refer to 9 - ENGINE/CYLINDER HEAD - 
INSTALLATION) 
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DESCRIPTION 


Cylinder Head Cover - Bolts 


Exhaust Manifold - Bolts 
Exhaust Manifold Heat Shield - Bolts 


intake Manifold (Upper and Lower) - Bolts 
a 
8 
12 


Oil Pan - m6 Nuts 
Oil Pan Drain - Plug 
Oil Cooler - Stud 


Oil Filter 
Oil Pump to Block - Bolts 


7" 
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Oil Purnp Cover - Boits 


Oil Purnp Pick Up Tube - Bolt 


PCV Valve 
Spark Plugs 


Starter Mounting - Bolts 


i) 
ol 
© 


28 
12 
28 
7 
20 
1 


4 


wy 
Oo, an 


Structural Collar (Refer to 9 - ENGINE/ENGINE BLOCK/ 
STRUCTURAL COVER - 
INSTALLATION) 
Thermostat Housing/Water Inlet Connector - Bolts 12 105 


ond 
Ro 


Throttle Body - Bolts 5 


Timing Chain Cover - M6 Bolts 


Z 
z0 
75 


Water Outlet Housing - Bolts 


= 
© 


as 
fo 
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SPECIAL TOOLS 
2.7L ENGINE 


Engine Lifting Fixture 8342 


8Ob39f2c 


Puller 8454 


CQ 
SS 


Crankshaft Damper Remover Insert 8194 
Disconnect Tool, 6638A 


X 


Crankshaft Damper Installer Screw 8179 


Crankshaft Damper Installer 6792-1 


8iSidcéd 


Damper Holding Fixture 9365 


Lx 


LX 


OMe G20 


Crankshaft Seal Remover 6771 


Crankshaft Seal & Sprocket Installer 6780-1 


Puller 5048 


Puller Adaptor 8539 
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80Bab07c 


Crankshaft Rear Seal Guide 6926-1 & Installer 


Crankshaft Real Seal Retainer Alignment Fixture 


8225 


Timing Chain Tensioner Resetting Gauge 8186 


9 - 2026 
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Valve Spring Compressor 8215-A 


eS 


S f 


Valve Spring Adapter 6526 


SO ie9fa 


Indicator Bore Size C-119 


806a2028 


Lx 


LX 
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LF 


Connecting Rod Installation Guides 8189 


Sy 


Main Bearing Remover/installer C-3059 


DRB IIf® with PEP Module — OT-CH6010A 


Combustion Leak Tester C-3685-A 


9 - 2027 


B08a202c 
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AIR CLEANER ELEMENT 
REMOVAL 


1. Disconnect the CCV hose (4) at the housing cover 
(2). 


2, Release the housing cover tabs (3). 


LX 


81353578 


3. Lift the cover (1) and pull toward the front of the 
vehicle to release the rear cover to housing align- 
ment tabs. 


4. Remove the element (2). 


81353576 


5. Remove any dirt or debris from the bottom of the air filter housing. Cover the air inlet to the throttle body, or do 
not use compressed air. Otherwise, dirt or foreign objects can enter the intake manifold. 
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INSTALLATION 


1. Install the air filter element (2) into air box. 
2. Position the cover (1) so that the rear locking tabs 
insert into the lower housing. 


3. Seat cover (1) onto element housing and assure 
that the front locking tabs engage. 


4. Reconnect the CCV hose (3). 


81353576 


_ 


9 - 2030 


HOUSING-AIR CLEANER 
REMOVAL 


1. 
. Disconnect the charge air temperature sensor elec- 


SON Oo hk 


9. 


Disconnect negative battery cable. 


trical connector (2). 


. Disconnect the clean air duct between throttle body 


and air filler housing (3). 


. Disconnect the makup air (MUA) tube. 

. Remove mounting bolt (5). 

. Remove air filter housing (4). 

. Raise vehicle. 

. Partially remove front fascia to gain access to air 


filter resonator (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT FASCIA - 
REMOVAL). 


Remove mounting bolt. 


10. Remove air cleaner resonator. 


INSTALLATION 


. Position air cleaner resonator assembly in vehicle. 
. Install mounting bolt. Tighten bolt to 8 Nm (71 in. 


Ibs). 


. Install front fascia (Refer to 13 - FRAME & 


BUMPERS/BUMPERS/FRONT FASCIA - INSTAL- 
LATION). 


. Position air filter assembly (4) in vehicle. 
. Install mounting bolt (5). Tighten to 5 Nm (44 in. 


Ibs.). 


. Install makeup air (MUA) tube. 
. Install clean air duct (3) between air filter housing 


(4) and throttle body. 


. Tighten ali clamps to 4 Nm (35 in. Ibs). 
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CYLINDER HEAD 
DESCRIPTION 


Si 2d7dc5 


The cylinder heads (7) are made of an aluminum alloy. The cylinder head features four valves (5) & (6) per cylinder 
with pressed in powdered metal valve guides. The cylinder heads provide enclosures for the timing chain drive, 
necessitating a unique right and left cylinder head. 


DIAGNOSIS AND TESTING 
CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
« Loss of engine power 
e Engine misfiring 
@ Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
e Engine overheating 
«® Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
e Coolant foaming 
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CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately a 50-70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 


WARNING: Use extreme caution when the engine is operating with coolant pressure cap removed. 


VISUAL TEST METHOD 


With the engine cool, rermove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


lf a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: With cooling system tester in place, pressure will build up fast. Excessive pressure built up, by 
continuous engine operation, must be released to a safe pressure point. Never permit pressure to exceed 
138 kpa (20 psi). 


install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester’s 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 


CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 


STANDARD PROCEDURE - Cylinder Head Oil Gallery Cup Plug Service 


NOTE: Determine which cup plug is leaking before performing this procedure. If necessary, perform an 
engine oil leak dye test. 


Each cylinder head on a 2.7L engine has 6 external oil gallery cup plugs. It is not necessary to remove the original 
cup plug to install a new cup plug. The cup plug bore is deep enough to allow for two plugs. If it becomes neces- 
sary to service an oil gallery cup plug, perform the Repair Procedure. 


NOTE: Inspect the cup plug bore in question for the presence of two cup plugs. If the cup plug flange is 
just inside (1-2 mm) the chamfered edge of the bore two cup plugs are already in place and the cylinder 
head cannot be repaired. 
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Repair Procedure 


1. Remove componeni(s) necessary to gain access to 
the oil gallery cup plug requiring service. 


NOTE: Some of the oil gallery cup plugs are ser- 
viceable with the head installed on the engine and 
the engine in the vehicle, while others require 
removing the affected cylinder head from the 
engine. In either case only replace the cup plug 
requiring service. 


2. Clean the cup plug bore with brake cleaner and 
compressed air. It is not necessary to remove the 
existing cup plug. 

3. Lightly coat the new cup plug with sealer; p/n 
04318083. 

4. Using an appropriate installation tool drive the new 
cup plug into the bore until the flanged edge of the 
plug is just inside (1-2 mm) the chamfered edge of 


the bore. 
5. Allow the sealant to cure for at least 20 minutes. 
6. Assemble any components removed in step #1 as necessary. 


REMOVAL 


1. Perform fuel pressure release procedure before 
attempting any repairs. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY - STANDARD PROCE- 
DURE) 


2. Disconnect negative cable from battery (1). 
. Raise vehicle on hoist. 
4. Drain cooling system. 


w@ 


812cd9a4 


§- 2034 ENGINE - 2.7L DOHC - SERVICE INFORMATION 


5. Remove accessory drive belt (5). (Refer to 7 
COOLING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

6. Remove the vibration damper (Refer to 9 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER 
REMOVAL). 

7. Disconnect camshaft position sensor (2), and cool- 
ant temperature sensor (1) connectors. 

8. Remove upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 


81316455 


9. Disconnect coils (3), capacitors, and injector con- 
nectors (2). 
10. Reposition harness out of the way. 
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11. Disconnect fuel feed line (1) (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT 
FITTING - STANDARD PROCEDURE). 

12. Remove lower intake manifold. 

13. Remove cylinder head covers (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


iY 
| 


et 
8135186b | 
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14. Remove coolant outlet (8) (Refer to 7 - COOL- 
ING/ENGINE/COOLANT OUTLET HOUSING - 
REMOVAL). 


15. Remove timing chain cover (4) (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING CHAIN COVER 
- REMOVAL). 


| 
| 
| 
| 


nanan | 


16. Rotate crankshaft until crankshaft sprocket timing 
mark aligns with timing mark on oil pump housing 


(2). 


Jf 
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808653be 


17. Remove primary timing chain (7) (Refer to 9 - ENGINE/VALVE TIMING/TIMING CHAIN AND SPROCKETS - 
REMOVAL). 


18. Remove upper primary timing chain guides (10). 


19. Remove camshaft bearing caps gradually in the 
sequence shown. 


«(cy a12daeda 


ied 
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80bdbd7a 


re-installation in original locations. 
21. For left cylinder head removal: 
e Remove fastener securing engine oil dipstick tube to cylinder head. Remove engine oil dipstick tube. 
« Remove generator. 
22. For right cylinder head removal: 
e Remove cylinder head ground strap. 


e Disconnect EGR valve electrical connector and remove EGR valve from head (Refer to 25 - EMISSIONS 
CONTROL/EXHAUST GAS RECIRCULATION/VALVE - REMOVAL). 


CAUTION: Ensure cylinder head bolts 1 - 3 are 
removed before attempting the removal of cylinder 
head, as damage to cylinder head and/or block 
may occur. 


23. Remove cylinder left head bolts (2) and right head 
bolts (1) in sequence shown. 


24, Remove cylinder head(s). 
25. Remove and discard cylinder head gasket. 


26. Clean cylinder head and block sealing surfaces 
(Refer to 9 - ENGINE/CYLINDER HEAD - 
CLEANING). 


{ 


at jo 
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CLEANING 


To ensure engine gasket sealing, proper surface preparation must be performed, especially with the use of alumi- 
num engine components and multi-layer steel cylinder head gaskets. 


NOTE: Multi-Layer Steel (MLS) head gaskets require a scratch free sealing surface. 


Remove ail gasket material from cylinder head and block (Refer to 9 - ENGINE - STANDARD PROCEDURE). Be 
careful not to gouge or scratch the aluminum head sealing surface. 


Clean all engine oil passages. 


INSPECTION 
1. Before cleaning, check for leaks, damage and ee - 
cracks. 
2. Clean cylinder head and oil passages. 
3. Check cylinder head for flatness . 
4. Cylinder head must be flat within: 
« Standard dimension = less than 0.05 mm (0.002 
inch.) 
° Service Limit = 0.2 mm (0.008 inch.) | 


* Grinding Limit = Maximum of 0.2 mm (0.008 
inch.) is permitted. 


CAUTION: 0.20 mm (0.008 in.) MAX is a combined 
total dimension of the stock removal limit from 
cylinder head and block tep surface (Deck) 
together. 


INSTALLATION 


NOTE: The cylinder head bolts are tightened using 
a torque plus angle procedure. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down the bolts must be replaced | 


Necking can be checked by holding a straight edge 
against the threads (3). If all the threads do not con- 
tact the scale (2), the bolt must be replaced. 


CAUTION: When cleaning cylinder head and cylin- 
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
ONLY a wooden or plastic scraper. 


@) 80865280 


(Refer to 9 - ENGINE - STANDARD PROCE- 
DURE). 


2. Install new head gasket over locating dowels. 


3. Install cylinder head to block, assuring head is 
properly positioned over locating dowels. 


| 
| 
| 
1. Clean sealing surfaces of cylinder head and block | 
| 
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4. 


5. 


Lubricate bolt threads with clean engine oil and 

install bolts. 

Tighten bolts in sequence shown for left head (2) 

and right head (1), using the following steps and 

torque values: 

* Step 1: Bolts 1-8 to 48 N.m (35 ft. Ibs.) 

e Step 2: Bolts 1-8 to 75 N-m (55 ft. Ibs.) 

e Step 3: Bolts 1-8 to 75 N-m (55 ft. Ibs.) 

e Step 4: Bolts 1-8 to +90° Turn Do not use a 
torque wrench for this step. 

* Step 5: Bolts 9-11 to 28 N-m (250 in. Ibs.) 


86865390 


. For left cylinder head installation: 


« Install engine oil dipstick tube. 
e Install generator. 


. For right cylinder head Installation: 


« Install cylinder head ground strap. 


« Install EGR valve (if equipped) (Refer to 25 - EMISSIONS CONTROL/EXHAUST GAS RECIRCULATION/ 
VALVE - INSTALLATION). 


Install all valvetrain components and camshafts 
(Refer to 9 - ENGINE/CYLINDER HEAD/CAN- 
SHAFT(S) - INSTALLATION). Tighten camshaft 
bearing caps in sequence shown to 12 N-m (105 
in. fbs.). 


nie 
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808653bc 


9. Install primary timing chain (7), guides (2,5,10) and sprockets (9) (Refer to 9 - ENGINE/VALVE TIMING/TIMING 


CHAIN AND SPROCKETS - INSTALLATION). 
10. Install coolant outlet (3) (Refer to 7 - COOLING/ 


ENGINE/COOLANT OUTLET HOUSING - 
INSTALLATION). 


8086538e 


Lx 


11. 


12. 


13. 


14. 


15. 


18. 


19. 
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install lower intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/NTAKE MANIFOLD - INSTALLA- 
TION). 


Install cylinder head covers (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


Connect camshaft position sensor (2) and coolant 
temperature sensor (1) connectors. 


install timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING CHAIN COVER(S) - 
INSTALLATION). 


install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 


. Install upper intake manifold (Refer to 9 - 


ENGINE/MANIFOLDS/INTAKE = MANIFOLD © - 
INSTALLATION). 


. Connect oil pressure sensor (1) connector. 


Install accessory drive belt (5) (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 


Fill cooling system. 


81316455 
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20. Connect negative battery (1) cable. 
21. Start engine and check for leaks. 


812c49a4 
: 
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CAMSHAFT(S) 
DESCRIPTION 


80bdbd7a 


The assembled fabricated camshafts are composed of five bearing journals machined onto a hollow steel tube. The 
camshafts are secured in the cylinder head (6) by the camshaft bearing caps (1)&(2). Six steel lobes, a secondary 
timing drive sprocket, and a primary sprocket/thrust flange are pressed onto the camshaft tube using a unique 
assembly process. Camshaft end play is controlled by the primary camshaft sprocket attachment flange on the 
intake camshafts (7) and by a thrust flange on the exhaust camshafts (3). The intake camshafts are driven by the 
primary chain. The exhaust camshafts (3) are driven by the intake camshafts (10) through a secondary chain (11). 
The secondary chain tensioner (7) keeps tension on the secondary chain (11). 


OPERATION 


The camshaft has precisely machined (egg shaped) lobes to provide accurate valve timing and duration. The cam- 
shaft is driven by the crankshaft via drive sprockets and chains. 
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REMOVAL 


812d7b8e 


1. Remove the primary timing chain (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS 
- REMOVAL). 
2. Remove secondary chain tensioner (6) mounting bolts. 


NOTE: Camshaft bearing caps have been marked during engine manufacturing. For example, number one 
exhaust carnshaft bearing is marked “iE”. 


3. Slowly loosen camshaft bearing cap bolts in the [ 


order shown. 


q 
\(cD) B12d28ad 
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LX 
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4. Remove camshaft bearing caps (1). 

5. Remove intake camshaft (7), exhaust camshaft (2), secondary timing chain (8), and secondary timing chain ten- 
sioner (6) together as an assembly. 

6. Remove secondary timing chain tensioner (6) and secondary timing chain (8) from camshafts (2)&(7). 

7. Inspect camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSPECTION). 


INSPECTION 


1. Inspect camshaft bearing journals (2) for damage ~ 
and binding. If journals are binding, check the cyl- lisa Meld emiedss sida ils 
inder head for damage. Also check cylinder head ida Meched arid cara oth 
oil holes for clogging. 


2. Inspect camshaft sprockets for excessive wear. 
Replace camshafts if necessary. 


3. Check the cam lobe (5) surfaces for abnormal wear 
and damage. Replace camshaft if defective. Mea- 
sure the actual wear and replace, if out of limits— 
standard value is 0.0254 mm (0.001 in.); wear limit 
is 0.254 mm (0.010 in.). 


© 80b6b150 
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INSTALLATION 


CAUTION: When the timing chain is removed and 
the cylinder heads are installed, DO NOT rotate 
the camshafts or crankshaft without first locating 
the proper crankshaft position. Failure to do so 
will result in valve and/or piston damage. 


1. Assemble camshaft chain on the cams. Verify that 
plated links (1) are facing toward the front. Align 
the plated links (1) to the dots (4) on the camshaft 
sprockets. 


2. If camshaft chain tensioner is already in the com- 
pressed and locked position, proceed to step #4. 

3. When the camshaft chain tensioner is removed, it 
is necessary to compress and lock the tensioner 
using the following procedures: 


a. Place tensioner (1) into a soft jaw vise. 


b. SLOWLY compress tensioner until fabricated 
lock pin (2) or the equivalent can be inserted 
into the locking holes. 


c. Remove compressed and flocked tensioner 
from the vise. 


LX 
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4. Insert the compressed and locked camshaft chain 
tensioner (2) in between the camshafts and chain. 

5. Rotate the cams so that the plated links (1) and 
dots (4) are facing the 12:00 o'clock position. 

6. install cams to cylinder head. Verify that rocker 
arms are correctly seated and in proper positions. 


7. Install camshaft bearing caps. Verify that bearing 
caps are installed in same position as removed. 

8. Tighten cam bearing cap bolts gradually in ; ron 
sequence shown in to 12 N-m (105 in. Ibs.). 4 


9. Install secondary chain tensioner (2) bolts and 
tighten to 12 N-m (105 in. Ibs.). 

10. Remove locking pin (3) from secondary tensioners 
(2). 

11. Measure camshafts end play. 

12. Install the primary timing chain (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 


LX 
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REMOVAL 
LEFT 


1. Disconnect negative battery (1) cable located in S = 
trunk. 


ea 


) pee ey 


ao EV as 


_ ~ saan 
2. Remove upper intake manifold (Refer to 9 - = 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - | 
REMOVAL). 


3. Disconnect electrical connectors from ignition coils 


(1). 


8135189e 
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4. Remove ground strap from cylinder head cover 
stud (1) and disconnect capacitor connector (2). 
Reposition electrical harness. 


5. Disconnect electrical harness retaining clips from 
cylinder head cover studs. Reposition electrical 
harness. 


6. Remove make up air hose. 
7. Remove fastener attaching ignition coil capacitor. 
8. Remove ignition coils (1). 


B15 1B9e 
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9. Loosen all cylinder head cover fasteners (1)&(2). 


NOTE: Cylinder head cover attaching bolts are 
captured to the cover. 


CAUTION: Make certain the double ended studs 
(1) in the center of the cylinder head cover are 
loose before attempting to remove cover. 


10. Remove cylinder head cover. 


RIGHT 


1. Disconnect negative battery (1) cable. 


Lx 


RIGHT CYLINDER 
HEAD COVER 


LEFT CYLINDER 
HEAD COVER | 
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2. Remove upper intake manifold (Refer to 9 - | 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 

3. Disconnect electrical connectors from ignition coils 


(1). 


a is 
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4. Disconnect capacitor electrical connector (2). 


5. Remove PCV hose from cylinder head cover grom- 
met. 


6. Remove ground strap from cylinder head cover 
stud (1). 

7. Disconnect electrical harness retaining clips from 
cylinder head cover studs. Reposition electrical 
harness. 


8. Remove fastener attaching ignition coil capacitor. 
9. Remove ignition coils. 


10. Remove foam insulator (1). 


i 
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11. Loosen all cylinder head cover fasteners. RIGHT CYLINDER LEFT CYLINDER 

; . HEAD COVER HEAD COVER 
NOTE: Cylinder head cover attaching bolts are - ; 


captured to the cover. *GF 


CAUTION: Make certain the double ended studs in 
the center of the cylinder head cover are loose 
before attempting to remove cover. 


12. Remove cylinder head cover. 


L *x INDICATES DOUBLE-ENDED STUD LOCATIONS 


80ae82fa 


INSTALLATION 
LEFT 


1. Clean cylinder head cover and both sealing sur- 


faces. Inspect and replace gaskets (1)&(2) as 
necessary. 


80b0d700 
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RIGHT CYLINDER LEFT CYLINDER 


2. Install cylinder head cover and hand start all fas- 
HEAD COVER HEAD COVER 


teners. Verify that all double-ended studs are in the 
correct locations. 

3. Tighten cylinder head cover attaching bolts and 
double-ended studs to 12 N-m (105 in. Ibs.). 


Oaes2fa 


TUD LOCATIONS 
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4. Install ignition coils (1). 
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. Install ignition coil capacitor (2) and fastener. 

. Install ground strap (1) to cylinder head cover stud. 
. Connect all electrical connectors and harness clips. 
. Connect make up air hose. 


. Install upper intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 


O ON & Oo 
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10. Connect negative battery (1) cable. 
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RIGHT 


1. Clean cylinder head cover and both sealing sur- 
faces. Inspect and replace gaskets (1)&(2) as 
necessary. 
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RIGHT CYLINDER LEFT CYLINDER 


2. Install cylinder head cover and hand start all fas- 
HEAD COVER HEAD COVER 


teners. Verify that all double-ended studs are in the 
correct locations. 

3. Tighten cylinder head cover attaching bolts and 
double-ended studs to 12 N-m (105 in. Ibs.). 


ira - e 
x INDICATES DOUBLE-ENDED STUD LOCATIONS 
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4. install ignition coils (1). 
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5. Install ignition coil capacitor (2) and fastener. 


6. Connect ground strap (1) to cylinder head cover 


stud. 


7. Connect PCV hose to cylinder head cover grom- 


met. 


8. Connect ail electrical connectors and harness clips. 


9. Install foam insulator (1) on top of cylinder head 


cover (2). 


10. Install upper intake manifold (Refer to 9 
ENGINE/MANIFOLDS/INTAKE MANIFOLD 
INSTALLATION). 


11. Connect negative battery (1) cable. 
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VALVES & SEATS-INTAKE/EXHAUST 
DESCRIPTION 


S12d7dch 


The valves (5)&(6) are made of heat resistant steel, and have chrome plated stems to prevent scuffing. The four 
valves per cylinder (two intake (6) and two exhaust (5)) are actuated by roller rocker arms, which pivot on stationary 
ash adjusters. All valves use three bead lock keepers (1) to retain springs (3) and to promote valve rotation. 


STANDARD PROCEDURE - VALVE AND VALVE SEAT REFACING 


The intake and exhaust valves have a 44.5 to 45 a 
degree face angle (1). The valve seats (2) have a 45 
to 45.5 degree face angle. 


868c3e56 
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VALVES 


Inspect the remaining margin (5) after the valves are 
refaced (Refer to 9 - ENGINE - SPECIFICATIONS). 


EXHAUST VALVE 
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VALVE SEATS 


NOTE: When refacing valve seats, it is important 
that the correct size vaive guide pilot be used for 
reseating stones. A true and complete surface 
must be obtained. 


1. Measure the concentricity of valve seat using dial 
indicator. Total runout should not exceed 0.051 mm 
(0.002 inch.) total indicator reading. 


2. Inspect the valve seat (3) with Prussian biue to 
determine where the valve contacts the seat. To do 
this, coat valve seat (@)LIGHTLY with Prussian 
blue then set valve in place. Rotate the vaive with 
light pressure. if the blue is transferred to the cen- 
ter of valve face (4), contact is satisfactory. If the 
biue is transferred to top edge of vaive face, then 
lower valve seat with a 15 degree stone. if the blue 
is transferred to the bottom edge of valve face, 
then raise valve seai with a 65 degree stone. 


808c3e95 


NOTE: Valve seats which are worn or burned can be reworked, provided that correct angle and seat width 
are maintained. Otherwise cylinder head must be replaced. 


3. When seat is properly positioned the width of the intake 1.00 to 1.50 mm (0.0394 to 0.0591 in.) and exhaust 
seats should be 1.25 to 1.75 mm (0.049 to 0.069 in.). 
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4. Check the valve spring installed height (4) after 
refacing the valve and seat. 


VALVE AND SPRING INSTALLED HEIGHT 


1. Coat valve stems (2) with clean engine oil and 
insert them in cylinder head. 


2. If valves or seats have been refaced, check valve 
tip height (5). if valve tip height (5) for intake valve 
is greater than 47.836 mm (1.883 in.) or 47.837 
mm (1.883 in.) for exhaust valve, grind valve tip 
until within specifications. Make sure measurement 
is taken from cylinder head surface to the top of 
valve stem. 


3. Install valve seal/spring seat assembly (8) over 
valve guides on all valve stems. Ensure that the 
garter spring (9) is intact around the top of the rub- 
ber seal. 
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4. 


5. 


6. 


. If valves and/or seats are refaced, measure the 
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LX 


Position valve springs (3) and retainer (2) on spring 
seat (4). 

Compress valve spring with a valve spring com- 
pressor. 

Install retainer locks (1) and release tool. 


installed height of springs (4). Measurement is 
taken from top of spring seat to the bottom surface 
of spring retainer. If height is greater than 38.75 
mm (1.5256 in.), install a 0.762 mm (0.030 in.) 
spacer in head counterbore under the valve spring 
seat to bring spring height back within specification. 
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REMOVAL 


1. Remove cylinder head(s) (Refer to 9 - ENGINE/ 
CYLINDER HEAD - REMOVAL). 


2. Remove valve spring (3) (Refer to 9 - ENGINE/ 
CYLINDER HEAD/VALVE SPRINGS - REMOVAL). 


3. Before removing valves (3), remove any burrs 
from valve stem retainer lock grooves (2) and 
stem tip (1) to prevent damage to the valve 
guides. 


4. Remove valve. Identify each valve to ensure instal- 
lation in original location. 
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EXHAUST VALVE 
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INSPECTION 
VALVES 


1. Clean and inspect valves thoroughly. Replace 
burned, warped and cracked valves. 

2. Inspect retainer lock grooves for wear or damage 
(2). 

3. Inspect valve face (4) for for wear and pitting. 


4. Measure valve stems (3) and margins (5) for wear. 
For valve specifications, (Refer to 9 - ENGINE - 
SPECIFICATIONS). 


LX 


EXHAUST VALVE 
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NOTE: Valve stems (3) are chrome plated and should not be polished. 


VALVE GUIDES 


1. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 


2, Measure valve stem-to-guide clearance as follows: 


3. Install valve (2) into cylinder head so it is 15 mm 
(0.590 inch.) off the valve seat. A small piece of 
hose may be used to hold valve in place. 

4. Attach dial indicator Tool C-3339 (1) to cylinder 
head and set it at right angle of valve stem being 
measured. 

5. Move valve to and from the indicator. For clearance 
specifications, (Refer to 9 - ENGINE - SPECIFICA- 
TIONS). 


NOTE: If stem-to-guide clearance exceeds specifi- 
cations, you must measure valve stem. If valve 
stem is within specifications or if guide is loose in 
cylinder head, replace cylinder head. 
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INSTALLATION 


1; 


Coat valve stems (2) with clean engine oil and 
insert them in cylinder head. 


. If valves or seats have been reground, check valve 


tip height (5). If valve tip height (5) for intake valve 
is greater than 47.836 mm (1.883 in.) or 47.837 
mm (1.883 in.) for exhaust valve, grind valve tip 
until within specifications. Make sure measurement 
is taken from cylinder head surface (7) to the top of 
valve stem (2). 


. Install valve stem seals (8) (Refer to 9 - ENGINE/ 


CYLINDER HEAD/VALVE STEM SEALS - INSTAL- 
LATION). 


. After installing valve stem seals, make sure the 


garter spring (9) is in place. 


. Install valve spring (3) (Refer to 9 - ENGINE/CYL- 


INDER HEAD/VALVE SPRINGS - INSTALLATION). 
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SPRINGS-VALVE 
DESCRIPTION 


Bi 2d7 ded 


The valve springs (3) are made from high strength, chrome-silicon steel. The springs are common for intake and 
exhaust applications. The valve spring seat is integral with the vaive stem seal (4), which incorporates a garter 
spring to maintain consistent lubrication control to the valve stem. 
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REMOVAL 
IN VEHICLE 


1. Release fuel pressure before attempting any 
repairs (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY - STANDARD PROCEDURE). 


2. Disconnect negative battery (1) cable located in 
trunk. 


3. Remove air cleaner housing (3) and inlet hose 
(Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - REMOVAL). 


g - 


11. 


12. 


. Remove upper intake manifold (1) (Refer to 9 - 


. Remove cylinder head covers (Refer to 9 - 


. Remove crankshaft vibration damper (Refer to 9 - 


. Remove camshafts and rocker arms (Refer to 9 - 
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ENGINE/MANIFOLDS/INTAKE MANIFOLD _ - 
REMOVAL). 


ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INS : Ul =; 
REMOVAL). ae Seo = 

. Remove timing chain cover (Refer to 9 - ENGINE/ | & By / \ ARI al iho 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) NZ \ = ae | 
- REMOVAL). i h adh Sines aren oN 

. Remove timing chain (Refer to 9 - ENGINE/VALVE a“ Z (A \ 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - . ie 
REMOVAL). (5) (4) a NV 


ENGINE/CYLINDER HEAD/CAMSHAFT(S) - 
REMOVAL). 


. With air hose attached to spark plug adapter installed in the cylinder being serviced, apply 620.5-689 kPa (90~ 


100 psi) air pressure. This is to hold valves in place while servicing components. 

Using Special Tool MD 998772A with adapter 6779, compress valve spring and remove valve locks, retainer, 
and valve spring. 

Remove valve stem seal (Refer to 9 - ENGINE/CYLINDER HEAD/VALVE STEM SEALS - REMOVAL). 
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OFF VEHICLE 


B12d7deS 


1. With cylinder head removed, compress valve springs (3) using a Special Too! C-3422-D, Valve Spring Compres- 
sor, 


2. Remove valve retaining locks (1), valve spring retainers (2), valve springs (3). 


INSPECTION 


Whenever valves have been removed for inspection, 
reconditioning or replacement, valve springs (1) 
should be tested . As an example; the compression 
length of a spring to be tested is 38.00 mm (1.496 in.). 
Turn the table of Tool C-647 (2) until surface is in line 
with the 38.00 mm (1.496 in.) mark on the threaded 
stud and the zero mark on the front. Place spring (1) 
over stud on the table and lift compressing lever to set 
tone device. Pull on torque wrench until ping is heard. 
Take reading on torque wrench at this instant. Multiply 
this reading by two. This will give the spring load at 
test length. Fractional measurements are indicated on 
the table for finer adjustments. Refer to Engine Spec- 
ifications to obtain specified height and allowable ten- 
sions (Refer to 9 - ENGINE - SPECIFICATIONS). 
Replace any springs that do not meet specifications. 
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INSTALLATION 
IN VEHICLE 


coe, 
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. The valve stem seail/vaive spring seat (4) should be pushed firmly and squarely over the valve guide using the 


valve stem as guide. Do Not Force seal against top of guide. When installing the valve retainer locks (1), com- 
press the spring (3) only enough to install locks (1). 


. Follow the same procedure on the remaining cylinders using the firing sequence 1-2-3-4-5-6. Make sure piston 


is at TDC on the cylinder that the valve spring is to be removed. 


. Remove spark plug adapter tool and Special Tool MD 998772A. 
. Install rocker arm(s) (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARMS - INSTALLATION). 
. Install camshafts (Refer to 9 - ENGINE/CYLINDER HEAD/CAMSHAFT(S) - INSTALLATION), timing chain (Refer 


to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - INSTALLATION), and timing chain 
cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTALLATION). 


. Install cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 


TION). 
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7. install upper intake manifold (1) (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 
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8. Install air cleaner housing (3) and inlet hose (Refer 
to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - INSTALLATION). 


9. Connect negative battery (1) cable. 


| 
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OFF VEHICLE 


a 
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1. If removed, install valve(s) (5)&(6) (Refer to 9 - ENGINE/CYLINDER HEAD/INTAKE/EXHAUST VALVES & 
SEATS - INSTALLATION). 


2. If valves or seats have been reground, check valve ON ene Se eee ee 2s asp OST AST 
tip height (5). If valve tip height for intake valve is 
greater than 47.836 mm (1.883 in.) or 47.837 mm 
(1.883 in.) for exhaust valve, grind valve tip until 
within specifications. Make sure measurement is 
taken from cylinder head surface to the top of valve 
stem. 
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3. Install valve seal/spring seat assembly (4) over 
vaive guides on all valve stems (5). 


NOTE: Ensure that the garter spring (9) is intact [ 
around the top of the rubber seal. Install valve 
springs (3) , valve retainers (1). 


4. Compress valve springs with a valve spring com- 
pressor install locks and release tool. If valves 
and/or seats are reground, measure the 
installed height of springs (4), make sure mea- 
surements are taken from top of spring seat (6) 
to the bottom surface of spring retainer (1). If 
height is greater than 38.75 mm (1.5256 in.), install 
a 0.762 mm (0.030 in.) spacer in head counterbore 
under the valve seal/spring seat (8) to bring spring 
height back within specification. 
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SEALS-VALVE STEM 


REMOVAL 


1. Remove valve spring (3) (Refer to 9 - ENGINE/ 
CYLINDER HEAD/VALVE SPRINGS - REMOVAL). 


2. Remove vaive stem seal by using a valve seal tool 


(4). 


INSTALLATION 


1. The valve stem seal/valve spring seat (4) should 
be pushed firmly and squarely over the valve guide 
using the valve stem (5) as guide. Do Not Force 
seal against top of guide. 


2. Install valve spring (3) (Refer to 9 - ENGINE/CYL- 
INDER HEAD/VALVE SPRINGS - INSTALLATION). 
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ADJUSTERS-HYDRAULIC LASH 


DIAGNOSIS AND TESTING 
HYDRAULIC LASH ADJUSTER NOISE DIAGNOSIS 


Proper noise diagnosis is essential in locating the source of a NVH complaint. Locating a lash adjuster (tappet) type 
noise can sometimes be difficult. As a result, an initial misdiagnosis may occur. 


Refer to LASH ADJUSTER (TAPPET) NOISE CHART indicating possible lash adjuster (tappet) noise sources and 
possible sources that could lead to a misdiagnosis. 


Refer to LASH ADJUSTER (TAPPET) NOISE CHART for possible causes and correction of a lash adjuster (tappet) 
type noise. 


LASH ADJUSTER (TAPPET) NOISE CHART 


POSSIBLE CAUSES CORRECTION 


1. Engine oil level—too high or too low. This may cause | 1. Check and correct engine oil level. 
aerated oil to enter the adjusters and cause them to be 
spongy. 
2. Insufficient running time after rebuilding cylinder 
head. 


2. Low speed running of up to 1 hour may be required 
to fully evacuate trapped air from the valve train 
system. During this time, turn engine off and let set for 
a few minutes before restarting. Repeat this several 
times after engine has reached normal operating 
temperature. 


3. See below: 


(a) Check lash adjusters for sponginess while installed 
in cylinder head. Depress part of rocker arm over 
adjuster. Normal adjusters should feel very firm. Very 
spongy adjusters can be bottomed out easily. 

(b) If lash adjuster(s) are still spongy, replace with new 
adjuster/rocker arm assembly. 
4. See below: 


(a) Check and correct engine oil level. 


3. Air trapped in lash adjuster (after 1 hour run time). 


4. Low oil pressure 


(b) Check engine oil pressure. 
(c) Check for excessive bearing clearance and correct. 


(d) Check for worn oil pump. 


5. Check cylinder head oil passages and cylinder head 
gasket restrictor for blockage. Clean or replace as 
necessary. 


6. Worn valve guide(s). 6. Rear guide(s) and replace valve(s) with oversize 
valves and seal(s). 

7. Air ingested into oil due to broken or cracked oil 7. inspect pickup tube and replace as necessary. 

pump pickup tube. 

8. Collapsed lash adjuster due to debris ingestion. 8. Clean debris from engine and replace lash 

adjuster(s). 


5. Oil passage to cylinder head(s) plugged with debris. 
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REMOVAL 


1. Remove cylinder head cover(s). (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL) 


2. Remove rocker arm(s). (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARMS - REMOVAL) 


CAUTION: If lash adjusters and rocker arms are to be reused, always mark position for reassembly in their 
original positions. 


3. Remove lash adjuster(s). 


INSTALLATION 
1. Install hydraulic lash adjuster making sure adjusters are at least partially full of oil. This can be verified by little 
or no plunger travel when lash adjuster is depressed. 


2. Install rocker arm(s) (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARMS - INSTALLATION) and cylinder 
head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 


EX —______________—. ENGINE - 2.7L DOHC - SERVICE INFORMATION 


ARMS-ROCKER 
DESCRIPTION 


The rocker arms are composed of steel stampings 
with an integral roller bearing (3). The rocker arms 
incorporate a 0.5 mm (0.0197 in.) oil hole (2) in the 
lash adjuster socket (1) for roller/camshaft lobe 
lubrication. 


REMOVAL 


1. Remove cylinder head cover(s). (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


CAUTION: Always rotate engine by turning the 
crankshaft. Failure to do so will result in valve 
and/or piston damage. 


2, Rotate engine until the cam lobe is on its base cir- 
cle (heel), on the rocker arm being removed. 


CAUTION: Depress valve spring only enough to 
remove rocker arm. 


3. Using Special Tools 8215 (1) and 8216 Adaptor (2) 
and a 3/8” ratchet (3), depress valve spring only 
enough to release tension on rocker arm. 


4. Remove rocker arm from cylinder head. 


CAUTION: If rocker arms are to be reused, identify 


position of rocker arms for reassembly in their original positions. 


5. Repeat procedure for each rocker arm removed. 
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6. Inspect the rocker arm for wear or damage. (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARMS - INSPEC- 


TION). 
INSPECTION 


Inspect the cam follower assembly for wear or dam- 
age. Replace as necessary. 


ar | 
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INSTALLATION 
1. Lubricate rocker arms with clean engine oil before 

installation. | Gd) Q) 
2. Rotate engine until cam lobe is on its base circle 


(heel) of rocker arm being installed. 


80be4670 


3. Using Special Tools 8215-A (1), 8216-A adaptor (2), 
and a 3/8” Drive Ratchet (3),depress valve spring 
only enough to install rocker arm. 


4. Install rocker arm in original position (if reused) : 
over valve and lash adjuster. Release tension on sen 
valve spring. Ve ( 
Vins oS 
NOTE: Inspect rocker arm for proper engagement VERY) 
into lash adjuster and vaive tip. NY QIN 


I 
A aN 
5. Repeat procedure for each rocker arm being 


installed. 


6. Install cylinder head cover(s). Refer to procedure in 
this section. 
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ENGINE BLOCK 
DESCRIPTION 


The cylinder block (6) is made of heat treated alumi- 
num with cast-in-place iron liners. The block is a 
closed deck design with the right bank forward. To 
provide high rigidity and improved NVH, the block has 
cast-in contours and ribs, along with powdered metal 
main caps (2) each with 6 bolts 4 vertical (1) and 2 
horizontal (5). The engine is equipped with a windage 
tray mounted to the main caps. 


The block design allows coolant flow between the cyl- 
inder bores and an internal coolant by-pass to the 
thermostat. 


80865160 


STANDARD PROCEDURE - CYLINDER BORE HONING 


1. Used carefully, the cylinder bore resizing hone, recommended tool C-823 or equivalent, equipped with 220 grit 
stones, is the best tool for this honing procedure. In addition to deglazing, it will reduce taper and out-of-round as 
well as removing light scuffing, scoring or scratches. Usually a few strokes will clean up a bore and maintain the 
required limits. 

2. Deglazing of the cylinder walls may be done using a cylinder surfacing hone, recommended tool C-3501 or 
equivalent, equipped with 280 grit stones, if the cylinder bore is straight and round. 20-60 strokes depending on 
the bore condition, will be sufficient to provide a satisfactory surface. Use a light honing oil. Do not use engine 
or transmission oil, mineral spirits or kerosene. Inspect cylinder walls after each 20 strokes. 
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3. Honing should be done by moving the hone up and [ 


down fast enough to get a cross-hatch pattern (1). 
When hone marks intersect at 40-60 degrees (2), 
the cross hatch angle is most satisfactory for 
proper seating of rings. 


NOTE: A controlled hone motor speed between 

200-300 RPM is necessary to obtain the proper a 
cross-hatch angle. The number of up and down 
strokes per minute can be regulated to get the 
desired 40-60 degree angle (2). Faster up and 
down strokes increase the cross-hatch angle. 
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4. After honing, it is necessary that the block be 
cleaned again to remove all traces of abrasive. 


80826311 | 


CAUTION: Ensure all abrasives are removed from engine parts after honing. It is recommended that a solu- 
tion of soap and hot water be used with a brush and the parts then thoroughly dried. The bore can be 
considered clean when it can be wiped clean with a white cloth and cloth remains clean. Oil the bores after 
cleaning to prevent rusting. 


CLEANING 


Clean cylinder block thoroughly using a suitable cleaning solvent. 


INSPECTION 
ENGINE BLOCK 


1. Clean cylinder block thoroughly and check all core hole plugs for evidence of leaking. 


2. If new core plugs are to be installed, (Refer to 9 - ENGINE - STANDARD PROCEDURE - ENGINE CORE AND 
OIL GALLERY PLUGS). 


3. Examine block and cylinder bores for cracks or fractures. 
4, Check block deck surfaces for flatness. Deck surface must be within service limit of 0.1 mm (0.004 in.). 


CYLINDER BORE 


NOTE: The cylinder bores should be measured at normal room temperature, 21°C (70°F). 
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The cylinder walls should be checked for out-of-round 
and taper with Tool C119 or equivalent (Refer to 9 - 
ENGINE - SPECIFICATIONS). If the cylinder walls are 
badly scuffed or scored, the cylinder block should be 
replaced, and new pistons and rings fitted. 


Measure the cylinder bore at three levels in directions 
A and B. Top measurement should be 10 mm (3/8 in.) 
down and bottom measurement should be 10 mm (3/8 
in.) up from bottom of bore. (Refer to 9 - ENGINE - 
SPECIFICATIONS), 
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BEARINGS-CONNECTING ROD 


STANDARD PROCEDURE 
CONNECTING ROD AND BEARING FITTING 


Fit all connecting rods on one bank until complete. 
The bearing caps are not interchangeable and should be marked at removal to ensure correct assembly. 


CAUTION: Do not use a punch to mark rods as rod damage may occur. 


CAUTION: Care must be taken not to damage the fractured rod and cap joint face surfaces as engine dam- 
age may occur. 


The bearing shells must be instailed with the tangs inserted into the machined grooves in the rods and caps. Also, 
assure that the hole in upper bearing half aligns with oil squirt hole in rod. install cap with the tangs on the same 
side as the rod. 


CAUTION: Assure that hole in upper bearing half aligns with hole in connecting rod as engine damage may 
occur. 


Limits of taper on any crankshaft journals should be held to 0.015 mm (0.0006 in.). Limits of out-of-round on any 
crankshaft journal should be held to 0.010 mm (0.0004 in.}. Bearings are available 0.025 mm (0.001 in.) and 0.250 
mm (0.010 in.) undersize. Install the bearings in pairs. Do not use a new bearing half with an old bearing half. 
Do not file the rods or bearing caps. 


1. For measuring Main Bearing Clearance and Con- 
necting Rod Bearing Clearance use plastigage. For 
more information on using plastigage (Refer to 9 - 
ENGINE - STANDARD PROCEDURE). Refer to 
Engine Specifications for bearing clearance specifi- 
cations (Refer to 9 - ENGINE - SPECIFICATIONS). 
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CONNECTING ROD BOLTS 


NOTE: The connecting rod bearing cap bolts must be examined before reuse. If the threads are necked 
down due to stretching, the bolt(s) must be replaced. 


NOTE: Connecting rod bolts are retained in the rod cap with a light press fit. If bolts are to be removed, use 
a hammer and punch to drive boits from connecting rod cap using care not to damage fractured cap sur- 
face. 
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. Examine connecting rod bolt for stretching. Stretch- 


ing can be checked by holding a scale or straight 
edge against the threads. If all the threads do not 
contact the scale (2) the bolt should be replaced. 


. Before installing the bolts, lubricate the threads 


with engine oil. 


. Install bolts finger tight. Then alternately torque 


each nut to assemble the cap properly. 


. Tighten the nuts to specification (Refer to 9 - 


ENGINE - SPECIFICATIONS). 


CONNECTING ROD SIDE CLEARANCE 


1. 


Mount a dial indicator to a stationary point on 
engine. Locate probe perpendicular to and resting 
against the connecting rod cap being checked. 
Move connecting rod all the way to rear of its 
travel. Zero the dial indicator. Move connecting rod 
forward to limit of travel and read the dial indicator. 
Compare measurement to specification listed in 
engine specifications (Refer to 9 - ENGINE - 
SPECIFICATIONS). Repeat procedure for each 
connecting rod. Turn crankshaft for connecting rod 
accessibility. 
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CRANKSHAFT 
DESCRIPTION 


The crankshaft (7) is constructed of a forged micro 
alloy steel. The six throw, nine counterweight crank- 
shaft is supported by four select fit main bearings with 
the number three serving as the thrust washer loca- 
tion. The select fit identification markings will be on the 
rear side of the number nine (rearmost) counterweight. 
The six separate connecting rod throws are an even- 
firing design which reduces torque fluctuations while a 
vibration damper is used to contro! torsional vibration. 


The crankshaft oil seals are a one piece design. The 
front seal is retained by the timing chain cover, and 
the rear seal is part of a housing that attaches to the 
cylinder block. 
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STANDARD PROCEDURE - CRANKSHAFT END PLAY 


1. Mount a dial indicator to a stationary point at front 
of engine. Locate the probe perpendicular against 
nose of crankshaft. 

2. Move crankshaft all the way to the rear of its travel. 

. Zero the dial indicator. 


4. Move crankshaft all the way to the front and read 
the dial indicator. For crankshaft end play clear- 
ances (Refer to 9 - ENGINE - SPECIFICATIONS). 


a 
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REMOVAL 
1. Drain engine oil (5) and remove oil filter (3). 


2. Remove engine from vehicle (Refer to 9 - ENGINE 
~ REMOVAL). 

3. Mount engine on an engine stand. 

4. Remove oil pan and oil pick-up tube (Refer to 9 - 
ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

5. Remove idier pulley bracket for accessory drive 
belt. 


6. Remove upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 


7. Remove cylinder head covers (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


8. Remove timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING CHAIN COVER - 
REMOVAL). 


9. Remove primary timing chain (Refer to 9 - 


9 - 2083 
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ENGINE/VALVE TIMING/TIMING CHAIN AND SPROCKETS - REMOVAL). 
10. Remove crankshaft sprocket (Refer to 9 - ENGINE/VALVE TIMING/TIMING CHAIN AND SPROCKETS - 


REMOVAL). 


11. Remove oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 
12. Remove crankshaft rear oil seal retainer (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT REAR OIL 


SEAL RETAINER - REMOVAL). 


13. Remove windage tray (1) (Refer to 9 - ENGINE/ 
ENGINE BLOCK/WINDAGE TRAY / STRUCT 
SUPPORT - REMOVAL). 


14. Turn crankshaft until connecting rod cap to be 
removed is accessible. 


NOTE: Connecting rod bearing caps are not inter- 
changeable and should be marked before remov- 
ing to ensure correct reassembly. 


CAUTION: DO NOT use a number stamp or a 
punch to mark connecting rods. Damage to con- 
necting rod could occur. 


15. Mark connecting rod bearing cap positions using 
a permanent ink marker or scribe tool. 

16. Remove connecting rod bearing caps. Use care to 
prevent damage to the crankshaft bearing sur- 
faces. 
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CAUTION: Care should be taken not to damage the fractured rod and cap joint face surfaces or damage to 


the engine may occur. 


9- 2084 ENGINE - 2.7L DOHC - SERVICE INFORMATION ————————————————__—. LX 


17. Remove main bearing cap bolts and tie bolts 
(1)&(2). 


18. Remove main bearing caps (2). 


CAUTION: When removing crankshaft, use care 
not to damage bearing surfaces on the crankshaft. 


19. Remove crankshaft (7) from cylinder block (6). 


80865160 
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INSTALLATION 


NOTE: Upper and lower bearing halves are NOT 
interchangeabie. 


CAUTION: Main bearings are select fit (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE). 


1. install the main bearing in the block and main caps 
making sure the tangs engage the slots in the 
block and main caps. 

2. Lubricate upper main bearing halves with engine 
oil. 


CAUTION: When installing crankshaft, use care 
not to damage bearing surfaces on the crankshaft. 


3. Install crankshaft. 


NOTE: Make sure that the coated and oil groove 
side of crankshaft thrust washer faces the crank- 
shaft thrust surface. 


4. Push crankshaft forward. Lubricate and install the 
front thrust washer (1) by rolling the thrust washer 
onto the machined shelf between the No. 3 upper 
main bulk head and crankshaft thrust surface. 


5. Move crankshaft rearward. Lubricate and install the 
rear thrust washer by rolling the thrust washer onto 
the machined shelf between the No. 3 upper main 
bulk head and crankshaft thrust surface. 


| 2 PIECE THRUST WASHER (UPPER ONLY) 


OIL HOLES AND GROOVES 


J 


UPPER 
BEARINGS 


LOWER 
BEARINGS 
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6. Lubricate lower main bearings with engine oil. 
7. Install main bearings caps. 


NOTE: Lubricate main bearing cap bolts with 
engine oli before installation. 


NOTE: The main bearing cap bolts must be tight- 
ened in the proper sequence. First the inner main 
cap bolts, secondly the windage tray bolts, and 
lastly the main cap tie (horizontal) bolts. 


8. Install the inner main bearing cap bolts and tighten 
to 20 Nem + 1/4 Turn (15 ft. lbs. + 1/4 Turn). 


9. Measure crankshaft end play (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT - STAN- 
DARD PROCEDURE). 


10. Install connecting rods and measure side clear- 
ance (Refer to 9 - ENGINE/ENGINE BLOCK/PIS- 
TON & CONNECTING ROD - INSTALLATION) 
(Refer io 9 - ENGINE/ENGINE BLOCK/CON- 
NECTING ROD BEARINGS - STANDARD 
PROCEDURE). 
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12. Install the main cap tie (horizontal) bolts (1&2) 


and tighten to 28 N-m (250 in. Ibs.). 


13. Install rear crankshaft oil seal retainer and oil seal 
assembly (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CRANKSHAFT REAR OIL SEAL RETAINE - 
INSTALLATION). 


14. Install oil pump assembly (5) (Refer to 9 - 
ENGINE/LUBRICATION/OIL PUMP - INSTALLA- 
TION). 

15. Install oil pick-up tube (3) and O-ring (2). Tighten 
bolts (4) to 28 N-m (250 in.lbs.). 

16. Install oil pan gasket, oil pan, and oil filter (Refer 
to 9 - ENGINE/LUBRICATION/OIL PAN - INSTAL- 
LATION). 

17. Install crankshaft sprocket (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING CHAIN AND SPROCK- 
ETS - INSTALLATION). 

18. Install timing chain (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING CHAIN AND SPROCKETS - 
INSTALLATION). 

19. Install timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING CHAIN COVER - 
INSTALLATION). 

20. Install cylinder head covers (Refer to 9 - ENGINE/ —— 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 
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install oil dipstick tube. 
install engine assembly (Refer to 9 - ENGINE - INSTALLATION). 


Fill engine crankcase with proper oil to correct level (Refer to 9 - ENGINE/LUBRICATION/OIL - STANDARD 
PROCEDURE). 


Fill with coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 
Start engine and check for leaks. 
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BEARINGS-CRANKSHAFT MAIN 


STANDARD PROCEDURE 
CRANKSHAFT MAIN BEARING FITTING 


The main bearings are “select fit’ to achieve proper oil — - —— 
clearances. For main bearing selection, the block and CYLINDER CRANKSHAFT “s 
BORE GRADE 


crankshaft have grade identification marks. MAIN BORE GRADE 


The grade marks for the cylinder block main bearing 
bore grade is located on the pan rail just below the left 
side engine mount bracket. These marks are read left 
to right, corresponding to main bore 1, 2, 3, 4. 


The grade marks for the crankshaft are located on the -eereers = = eee ceerenes 
rearmost crankshaft counter weight as shown in. The 
crankshaft journal grade marks are read left to right, 
corresponding with journal number 1, 2, 3, 4. 


MAIN JOURNAL , 
GRADE MARKINGS ke 
(1, 2, OR 3) | 


UMBER) ae 
4 


. 


REARMOST CRANKSHAFT REAR OF 
COUNTER WEIGHT 


BLOCK 
(INVERTED) 


MAIN BEARING SELECTION CHART - 2.7L 


Main Bearing Bore Grade Mark 


1 2 


3 
(2) +0.003 mm (1) +0.006 mm 
(3) standard (+0.0001 in.) (+0.0002 in.) 


Crankshaft Main 
(4) -0.003 mm (2) +0.003 mm 
ces a (-0.0001) (3) standard (+0.0001 in.) 
(5) -0.006 mm (4) -0.003 mm 
(-0.0002 in.) (-0.0001 in.) (2) standard 
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Refer to the MAIN BEARING SELECTION CHART - 2.7L to properly select the main bearings. For an example, if 
the main bore grade is 3 and the journal grade is 2, the proper select fit bearing would be (2) +0.003 mm (+0.0002 
in.). Each bearing grade increment of 0.003 mm is for wail thickness so diametrical clearances are adjusted 0.006 
m per select fit class. 


NOTE: Service main bearings have a number from 
1-5 marked in ink on the bearing surface. For ver- 
ification, use the MAIN BEARING SELECTION 
CHART - 2.7L for number to size identification. 


@ 


The upper main bearing (2) has a oil feed hole and a 
center groove (3) to allow lubrication of the main jour- 
nal and must be properly positioned in the block. 


NOTE: Although cylinder bores are graded for 
size, there is only one piston size. 
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SEAL- CRANKSHAFT FRONT OIL 
REMOVAL 


1. Remove crankshaft vibration damper (Refer to 9 - nny 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


2. Install Special Tool 8194 (1), Insert into crankshaft 
nose. Remove seal using Special Tool 6771, 
Remover. 


B0B653e4 


INSTALLATION 


1. Install new seal (4) using Special Tools 6780-2 
Sleeve (1), 6780-1 Installer (3), and 8179 Stud (2). 
2. install crankshaft vibration damper (Refer to 9 - 


ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 
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SEAL-CRANKSHAFT REAR OIL 
REMOVAL 


The crankshaft rear oil seal is incorporated in the seal 
adapter (2) and can not be removed from the adapter. 
The crankshaft rear oil seal/seal adapter (2) are ser- 
viced as an assembly. 


1. Disconnect negative battery (1) cable. 
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. Raise vehicle. 

. Remove splash shield retaining bolts (1) and 
splash shield (2). 

. Remove the structural collar (Refer to 9 - ENGINE/ 
ENGINE BLOCK/STRUCTURAL COVER - 
REMOVAL). 

. Remove transmission (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - 42RLE~ - 
REMOVAL). 


. Remove flex plate attaching bolts (2), backing plate 
(3), and flex plate (1). 

. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL). 


NOTE: The integrated stamped steel rear crank- 
shaft seal is not interchangable with the cast alu- 
minum rear seal adapter and seal assembly. 


8. Remove seal retainer attaching screws. 
9. Remove crankshaft rear oil seal/adapter (2). 
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INSTALLATION 


NOTE: The integrated rear crankshaft seal (2) is 
not interchangeable with the cast aluminum rear 
seal adapter and seal assembly. 


NOTE: inspect the crankshaft to make sure no 
nicks or burrs are on the seal surface. 


1. Clean sealing surfaces thoroughly. 
2. Apply engine oil to the seal lip inside diameter. 


NOTE: The seal lip (2) on the retainer must always 
uniformly curl inward toward the engine on the 


crankshaft (1). 
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3. Position the speciai tool 6926 (1) onto the crank- 
shaft and gently slide the seal (2) over the crank- 
shaft. 


4. Install seal retaining bolts finger tight. 


NOTE: The following steps must be performed to 
prevent oil leaks at sealing joints. 


5. Attach Special Tools 8225 (1) to pan rail using the 
oil pan fasteners. 


NOTE: Make sure that the “2.7L” stamped on the 
special tool is facing the cylinder block (flat side 
of tools against pan rail). 


NOTE: Make sure that the seal flange is flush with 
the block oil pan sealing surface. 


6. While applying firm pressure to the seal assembly 
(2) against Special Tools 8225 (1), tighten seal 
assembly screws to 12 N-m (105 in. lbs.). 


7. Remove special tool 8225. 


8. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


9. Instali flex plate (1), backing plate (3), and attach- 
ing bolts (2) (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION), 

10. Install transmission (Refer to 21 - TRANSMIS- 

SION/TRANSAXLE/AUTOMATIC - 42RLE - 
INSTALLATION). 
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9 - 2096 


install lower splash shield retaining bolts (1) and 


splash shield (2). 


12. Lower vehicle. 


14. 
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13. Fill with oil ( 
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cable. 
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14. Connect negative battery 
15. Start engine and check for leaks. 
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PLATE-FLEX 
REMOVAL 


1. Remove transmission. 
2. Remove flex plate attaching bolts (2). 
3. Remove backing plate (3) and flex plate (1). 


B1GSs4 


INSTALLATION 


1. Install flex plate (4) and backing plate (8). 


2. Apply MOPAR® Lock & Seal Adhesive to the flex 
plate bolts. 


3. Install all flex plate bolts (2) finger tight. 
4. Tighten flex plate bolts (2) to 95 N-m (70 ft. Ibs.). 
5. Install transmission. 
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ROD-PISTON & CONNECTING 
DESCRIPTION 


The pistons (1) are made of a high strength aluminum 
alloy with an anodized top ring groove. Piston skirts 
are coated with a solid lubricant for scuff resistance. 
The pistons have an “F” cast into the side next to the 
pin bore that must face towards the front of the 
engine. The connecting rods are made of powdered 
metal with a “fractured cap” design. The connecting 
rod attaches to the piston with a full floating pin 
retained by lock rings. The piston and connecting rod 
are serviced as an assembly. 


i 
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STANDARD PROCEDURE - FITTING PISTONS 


The pistons have been cast and machined to one size 
and weight. The piston and rod assemblies are 
matched to weigh the same for engine balance. 


Piston and cylinder wail must be clean and dry. Piston 
diameter should be measured 90 degrees to piston 
pin at size location shown. Cylinder bores should be 
measured halfway down the cylinder bore and trans- 
verse to the engine crankshaft center line. Refer to 
Engine Specifications. (Refer to 9 - ENGINE - SPEC- 
IFICATIONS) Pistons and cylinder bores should be 
measured at normal room temperature, 70°F 
(21°C). 


PISTON PINS 


PISTON ©.D. 
MEASUREMENT LOCATION 


9309-156 


The piston pin is full floating and is held in place by lock rings. Do Not switch pistons with other rods. Pistons 
and connecting rods are serviced as an assembly for balance. 
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REMOVAL 


1. Remove top ridge of cylinder bores with a reliable 
ridge reamer before removing pistons from cylinder 
block. Be sure to keep tops of pistons covered 
during this operation. Pistons and connecting 
rods must be removed from top of cylinder 
block. When removing piston and connecting 
rod assemblies from the engine, rotate crank- 
shaft so that each connecting rod is centered in 
cylinder bore. 


NOTE: Connecting rod bearing caps are not inter- 
changeable and should be marked before remov- 
ing to ensure correct reassembly. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods. Damage to connecting rod 
could occur. 


2. Mark connecting rod and bearing cap positions using a permanent ink marker or scribe tool. 


CAUTION: Care must be taken not to damage the a 7 ~~ 
fractured rod and cap joint face surfaces, as 
engine damage may occur. 


3. Remove connecting rod cap. Install Special Tool 
8189 Connecting Rod Guides (1) into the connect- 
ing rod being removed. Remove each piston and 
rod assembly out of cylinder bore. 


NOTE: Be careful not to nick crankshaft journals. 


4. After removal, install bearing cap on the mating rod 
to prevent damage to the fractured cap to rod 
surfaces. 
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INSTALLATION 


1. Install the piston rings (Refer to 9 - ENGINE/EN- — 
GINE BLOCK/PISTON RINGS - INSTALLATION). 


2. Before installing piston and connecting rod assem- 
blies into the bore, ensure that compression ring 
gaps (2)&(5) are staggered so that neither is in line 
with oil ring rail gap (1)&{4). 


NOTE: Make sure that the oil hole in the connect- 
ing rod is facing the thrust side of the cylinder 
bore (Left side of block viewed from front and pan 
rail down). 


3. Before installing the ring compressor, make sure | 
the oil ring expander (5) ends are butted and the 
rail gaps located as shown (1)&(A4). Zz 

4. immerse the piston head and rings in clean engine a 
oil, slide the ring compressor over the piston and tighten with the special wrench. Ensure position of rings 
does not change during this operation. 


® 
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CAUTION: Ensure the hole in bearing half aligns 
with hole in connecting rod, as damage to engine 
may occur. 


5. Position bearing onto connecting rod. Ensure that 
hole in bearing half is aligned to hole in connecting 
rod. Lubricate bearing surface with clean engine 
oil. 

6. Install Special Tools 8189 Connecting Rod Guides 
(3) into connecting rod. 

7. The pistons (1) are marked on top with an arrow 
and with an “F” (Front) above the pin boss. These 
marks must be pointing towards the front of engine 
on both cylinder banks. 


LX 
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9. Rotate crankshaft so that the connecting rod jour- 
nal is on the center of the cylinder bore. Insert rod 
and piston into cylinder bore and guide rod over 
the crankshaft journal. 


CAUTION: Do Not interchange piston assemblies 
bank to bank, as engine damage may occur. 


10. Tap the piston down in cylinder bore, using a 
hammer handle. At the same time, guide connect- 
ing rod into position on connecting rod journal. 

11. Lubricate rod bolts and bearing surface with 
engine oil. Install connecting rod cap and bearing. 
Tighten bolts to 27 N-m (20 ft. Ibs.) Plus 1/4 turn. 
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RINGS-PISTON 
STANDARD PROCEDURE - PISTON RING FITTING 


1. Wipe cylinder bore clean. Insert ring and push 
down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 inch.) from bottom 
of cylinder bore. Check gap with feeler gauge (1). 
Refer to (Refer to 9 - ENGINE - SPECIFICATIONS) 
for clearance measurements. 


2. Check piston ring to groove clearance with feeler 
gauge (1). For clearance specifications (Refer to 9 
- ENGINE - SPECIFICATIONS). 


9309-159 


REMOVAL 

1. Remove piston and connecting rod (Refer to 9 - 
ENGINE/ENGINE BLOCK/PISTON & CONNECT- 
ING ROD - REMOVAL). 

2. Remove #1 and #2 piston rings from piston using a 
ring expander tool. 


9-2104 ENGINE - 2.7L DOHC - SERVICE INFORMATION 


3. Remove upper oil ring side rail (2). 
4. Remove lower oil ring side rail (2). 
5. Remove oil ring expander (1). 


INSTALLATION 


1. Measure clearance of piston rings to the cylinder 
bore and piston. (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON RINGS - STANDARD PROCE- 
DURE) 


CAUTION: Install piston rings in the following 
order: 


e Oil ring expander. 

e Lower oil ring side rail. 

« Upper oil ring side rail. 

e No. 2 Intermediate piston ring. 
e No. 1 Upper piston ring. 


2. Install oil ring expander. 


Install the side rail by placing one end between the 
piston ring groove and the oil ring expander. Hold end 
firmly and press down the portion to be installed until 
side rail is in position. Do not use a piston ring 
expander during this step. 


3. Install lower side rail first and then the upper side 
rail. 


Lx 


NO. 1 PISTON RING 


NO. 2 PISTON RING 


@ OIL RING 


NO. 1 PISTON RING 


NO. 2 PISTON RING 
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NOTE: The No. 1 and No. 2 piston rings have a dif- 
ferent cross section. Ensure No. 2 ring is installed | 
with manufacturers 1.D. mark (dot) facing up, 
towards top of the piston. 


fin ey ee oe re * a 
NO. 7 PISTON RING 


NZ 


NO. 2 PISTON RING 


a) 9209-124 
OIL RING 
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NOTE: Be sure to use a ring expander to install 
piston rings. 


4, Install No. 2 piston ring and then No. 1 piston ring. 


5. Position oil ring expander gap (5) as shown. Stag- 
gering ring gap is important for oil control. 

6. Position piston lower side rail end gap (4) as 
shown. 


7. Position piston upper side rail end gap (1) as 
shown. 


8. Position piston ring #2 (5) end gap as shown. 
9. Position piston ring #1 (2) end gap as shown. 
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DAMPER-CRANKSHAFT 
REMOVAL 


1. Disconnect negative battery (1) cable located in 
trunk. 


2. Remove accessory drive belts (Refer to 7 - COOL- 


ING/ACCESSORY ODRIVE/DRIVE BELTS 
REMOVAL). 


81 2049a4 


3. Use special tool 9365 Damper Holder (2) to hold 
damper (1) while removing attaching bolt (3). 


81361698 
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4. Remove damper by using Special Tools 8194 Insert 
(1) and 8454 Puller (2). 4) 
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INSTALLATION 

1. Install damper (1) using Special Tools 8179 Screw 
(3), with Nut and Thrust Bearing from 6792, and 
6792-1 installer (2). 
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2. Install damper attaching bolt (3). Use special tool 
9365 damper holder (2) to hold damper (1) while a) 
tightening attaching bolt to 170 N-m (125 ft. Ibs.). 
3. Install accessory drive belts (Refer to 7 - COOL- 


ING/ACCESSORY ODRIVE/DRIVE BELTS - 
INSTALLATION). 


4. Connect negative battery (1) cable located in trunk. 
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WINDAGE TRAY 
REMOVAL 


1. Disconnect negative battery (1) cable located in the 
trunk. 


2. Raise vehicle. 


ee 


3. Remove lower splash shield retaining bolts (1) and 
splash shield (2). 
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4. Remove oil filter (3). 


5. Remove oil pan (4) (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL. PAN - REMOVAL). 


(4) eS (3) raNon 


ete Sotreened 


6. Remove oil pump pickup tube (2). 

7. Remove windage tray/outer main bearing cap bolts 
(3). 

8. Remove windage tray (1). 
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INSTALLATION 


NOTE: Slots in windage tray should be on the 
right side of engine. lf windage tray is improperly 
installed, damage to oil pan could result. 


1. Install windage tray (1) torque mounting bolts to 27 
N-m + % turn (20 Ft. Lbs. +14 turn). 


2. Install oil pump pick up tube, torque mounting bolts 
to 28 N-m (250 In. Lbs.). 


3. Install oll pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 


4, Install oil filter (3). 
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5. Install lower splash shield (2) and retaining bolts 
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6. Lower vehicle. 


7. Fill with correct grade of oil. 


8. Connect negative battery (1) cable located in trunk. 


9. Start engine and check for leaks. 
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COLLAR-STRUCTURAL 
REMOVAL 


1. Disconnect negative battery (1) cable located in °° ——————____________ a 
trunk. 
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2. Raise vehicle on hoist. 


3. Remove lower splash shield retaining bolts (1) and 
splash shield (2). 
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4, Remove transmission mount bolts (2). 


5. Place a transmission jack under the transmission 
pan and raise engine and transmission. 


6. Remove bolts attaching structural collar to oil pan 
(3) and transmission bell housing (4). 
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7. Move structural collar (1) to the right. 
8. Remove structural collar (1) out towards the rear. 
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INSTALLATION 


1. Install structural collar (1) from the right rear. 


CAUTION: The structural collar must be tightened 
using this service procedure, or damage to trans- 
mission case and/or oil pan may occur. 


2. Position structural collar (3) in place. 
3. Finger tighten all bolts (2),(4). 


NOTE: Make sure that structural collar (3) is flush 
with the oil pan (1) and the transmission bell 
housing. 


4. Install the vertical collar bolts (2) to oil pan, pre- 
torque bolts to 1.1 N-m ( 10 in. fbs.). 

5. Install the horizontal collar bolts (4) to transmission 
and tighten to 55 N-m ( 40 ft. ibs.). 

6. Starting with the center vertical bolts and working 
outward, final torque all bolts to 55 N-m ( 40 ft. 
Ibs.). 
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7. Install lower splash shield (2) and retaining bolts 
(1). 


8. Lower vehicle. 


9. Connect negative battery (1) cable. 
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MOUNT-LEFT 
REMOVAL 


1. Disconnect negative battery (1) cable located in 
trunk. 
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2. Remove air cleaner housing (3) (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


3. Raise vehicle. 
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4. Remove lower splash shield retaining bolts (1) and 
splash shield (2). 


a 


5. Remove engine mount nuts (1). rm Site ~. 
6. Remove engine mount studs (1) from the left 
mount isolater. 


7. Place a block of wood under the oil pan (4) and 
raise engine with suitable jackstand. 


Exim, 
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8. Remove engine mount isolater (1) to engine mount 
adapter (2) bolts. 
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9. Remove engine mount isolater (1). 


tone 
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INSTALLATION 


1. Install engine mount isolater (4) in place. 


81330040 | 


9-2120 ENGINE - 2.7L DOHC - SERVICE INFORMATION 


2. Attach left engine mount isolater (1) to engine 
mount adapter (2). Install bolts and tighten to 75 
N-m (55 ft. lbs.). 


3. Lower engine but do not do not let mount contact 
frame. 


4. Install engine mount studs and tighten to 12 N-m 
(106 in. Ibs.). 


5. Lower engine and remove lifting device. 


6. Tighten engine mount isolater nuts (1) to 75 N-m 
(65 ft. Ibs.). 


7. Install lower splash shield (2) and tighten retaining 
bolis (1). 


8. Lower vehicle. 
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CLEANER 


- ENGINE/AIR INTAKE SYSTEM/AIR 


9. Install air cleaner housing assembly (3) (Refer to 9 
HOUSING - INSTALLATION). 


hZi i 


10. Connect negative battery (1) cable. 
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MOUNT-RIGHT 
REMOVAL 
1. Disconnect negative battery (1) cable located in 7 
trunk, 


Kye 
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2. Remove air cleaner housing (3) (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


3. Raise vehicle. 
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4, Remove lower splash shield retaining bolts (1) and 
splash shield (2). 


5. Remove engine mount nuts (1). 


6. Remove engine mount studs (1) from the right 
engine mount isolater. 


7. Place a block of wood under the oil pan (4) and 
raise engine with suitable jackstand. 


8. Remove engine mount isolater to engine mount 
adapter boits (1). 


9. Remove engine mount isolater (2). 
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INSTALLATION 


1. Install right engine mount isolator to engine mount 
adapter bolts (1). Tighten boits to 75 N-m (55 ft. 
Ibs.). 

2. Lower engine but do not do not let mount contact 
frame. 


3. Install engine mount studs (1) and tighten to 12 
N-m (106 in. Ibs.). 


4. Lower engine and remove lifting device. 


5. Tighten engine mount isolator nuts (1) to 75 N-m 
(55 ft. Ibs.). 
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6. install lower splash shield (2) and tighten retaining | 
bolts (4). 


7. Lower vehicle. 


8. Install air cleaner housing assembly (3) (Refer to 9 
- ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 


cea 


9. Connect negative battery (1) cable. 


Bl2cdgad 


9 - 2126 


MOUNT-REAR 
REMOVAL 


1. 
2. 
3. 


4, 


5. 


Raise vehicle on hoist. 

Remove cross member to mount bolts (2). 

Place transmission jack under transmission pan 
and raise transmission. 

Remove cross member attaching bolts and remove 
crossmember (1). 


Remove mount to transmission bolts (2), remove 
mount (1). 
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INSTALLATION 


1. Install mount to transmission bolts (2) and tighten 
to 47 N-m (85 ftlbs.}. 


2. Install cross member (1) and attaching bolts. 
Tighten bolts to 68 N.m (50 ft.lbs.). 


3. Lower transmission so cross member to mount 
bolts (2) can be started tightened by hand. 


4, Lower transmission and remove jack. 
5. Tighten mount bolts (2) to 47 N-m (39 ft.lbs.). 
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LUBRICATION 
DESCRIPTION 


The lubrication system is a full-llow filtration, pressure feed type. The oil pump body is mounted to the engine block. 
The pump inner rotor is driven by the crankshaft. A windage tray is used to increase power by minimizing oll wind- 
age at high engine RPM. An engine oil cooler is used on some models. 


OPERATION 


Oil from the oil pan is pumped by a geroter type oil 
pump (3) directly coupled to the crankshaft. Oil pres- 
sure is controlled by a relief valve mounted inside the 
oil pump housing. Refer to Cylinder Block, Left Cylin- 
der Head or Right Cylinder Head art between the 
charts for engine oi! lubrication circuits. 


) 8087 2ddt4 


OH Pump Oil Filter Mounting (inlet) Main Oil Gallery - Center 1. Crankshaft Main 
Bearings 


of Block 
Oil Filter Mounting (inlet) Oil Filter 2. Left Cylinder Head* 
Oil Filter Oil Filter Mounting (outlet) 3. Right Cylinder Head* 


Oil Filter Mounting (outlet) | Oil Gallery - Right side of | Crankshaft Main Bearings | Connecting Rod Bearings 
Block 


Oil Gallery - Right side of Oil Gallery - Rear of Block | Left Cylinder Head Refer to Left Cylinder 
Block and to Oil Cooler (some Head Art 
modeis) 


Oil Gallery - Rear of Block | Main Of! Gallery - Center | Right Cylinder Head | Refer to Right Cylinder 
of Block | Head Art 


“The cylinder head gaskets have an oil restrictor to control oil flow to the cylinder heads. 
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LEFT CYLINDER ty 
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Left Cylinder Head Oil Inlet Gallery (intake side of Oil Gallery and Accumulator — Rear of Head* 
head) 
Oil Gallery and Accumulator — Rear of Head* 1. Exhaust Camshaft Oil Passage 

2. Intake Camshaft Oil Passage 


Left Exhaust Camshaft Oil Passage 1. Left Exhaust Camshaft Journals 


2. Hydraulic Valve Lash Adjusters and Rocker Arms 
3. Left Camshaft (Secondary) Chain Tensioner™ 


Left intake Camshaft Oil Passage 1. Left Intake Camshaft Journals 
2. Hydraulic Valve Lash Adjusters and Rocker Arms 


* When oil reaches the back of the cylinder head, the oil gallery feeds oil into an accumulator chamber that is 
located towards center of the head. The accumulator chamber is closed off with a pressed in core plug that has a 
small orifice to act as a vent. Oil then travels down at a 45 degree angle from the accumulator into two passages, 
one for the intake and one for the exhaust side of the cylinder head. 


** The secondary camshaft chain tensioner is the last component to receive oil on the left cylinder head. 
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Right Cylinder Head Oil Inlet Gallery (intake side of Oil Gallery and Accumulator — Rear of Head* 
head) 


Oil Gallery and Accumulator — Rear of Head* 


1. Exhaust Camshaft Oil Passage 
2. intake Camshaft Oil Passage 


Right Exhaust Camshaft Oil Passage 


1. Right Exhaust Camshaft Journals 
2. Hydraulic Valve Lash Adjusters and Rocker Arms 
3. Right Camshaft (Secondary) Chain Tensioner 


4. Primary Timing Chain Tensioner - Right Head** 


Right Intake Camshaft Oil Passage 1. Right Intake Camshaft Journals 
2. Hydraulic Valve Lash Adjusters and Rocker Arms 


* When oil reaches the back of the cylinder head, the oil gallery feeds oil into an accumulator chamber that is 
located towards center of the head. The accumulator chamber is closed off with a pressed in core plug that has a 
small orifice to act as a vent. Oil then travels down at a 45 degree angle from the accumulator into two passages, 
one for the intake and one for the exhaust side of the cylinder head. 


*™ The timing (primary) chain tensioner is the last component to receive oil on the right cylinder head. 
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DIAGNOSIS AND TESTING 
CHECKING ENGINE OIL PRESSURE 


1. Remove the oil pressure switch (1) (Refer to 9 - 


ENGINE/LUBRICATION/OIL PRESSURE SEN- G4) We 
SOR/SWITCH - REMOVAL). Kaa 
2. Install oil pressure test gauge assembly, Special iG A 
Tools C-3292 with 8406 adaptor. Jha 2 Zn MY 
3. Start engine and monitor gauge readings. CET | 
_—— i 
CAUTION: If oll pressure is 0 at idle, Do not run Z| \ i 
a tf} Jo 
} 


engine at 3000 RPM. 
Se Fi 7 \ (7 


4. Oil Pressure (engine at operating temperature): ~a/ AR a 
xd 


Curb Idle 34.5 kPa (5 psi) minimum 3000 RPM 
300-724 kPa (45-105 psi). 


5. If oil pressure is 0 at idle. shut off engine, check for 
pressure relief valve stuck open or a clogged oil 
pickup screen. 

6. Remove oil pressure test gauge assembly, Special ee 
Tools C-3292 with 8406 adaptor and install oil pres- ae eeass B1a049aa 
sure switch after testing is completed (Refer to 9 - 

ENGINE/LUBRICATION/OIL PRESSURE SENSOR/SWITCH - INSTALLATION). 
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OIL 


DESCRIPTION 


For engine oil type and capacity (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION - 
ENGINE OIL) 


STANDARD PROCEDURE 
ENGINE OIL AND FILTER CHANGE 


WARNING: New or used engine oil can be irritating to the skin. Avoid prolonged or repeated skin contact 
with engine oil. Contaminants in used engine oil, caused by internal combustion, can be hazardous to your 
health. Thoroughly wash exposed skin with soap and water. Do not wash skin with gasoline, diesel fuel, 
thinner, or solvents, health problems can result. Do not pollute, dispose of used engine oil properly. Contact 
your dealer or government agency for location of collection center in your area. 


Change engine oil and filter at mileage and time intervals described in the Maintenance Schedule (Refer to LUBRI- 
CATION & MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIPTION). 


TO CHANGE ENGINE OIL 


1. Run engine until achieving normal operating temperature. 
2. Position the vehicle on a level surface and turn engine off. 


3. Hoist and support vehicle on safety stands (Refer ire 
to LUBRICATION & MAINTENANCE/HOISTING - 
STANDARD PROCEDURE). 

4. Remove engine splash shields. 


5. Place a suitable drain pan under crankcase drain 
(5). 

6. Remove drain plug (5) from oil pan and allow oil to 
drain into pan. Inspect drain plug (5) threads for 
stretching or other damage. Replace drain plug (5) 


and gasket if damaged. | S Fs 
7. Remove oil filter (3). Refer to (Refer to 9 - | 6 
ENGINE/LUBRICATION/OIL FILTER - REMOVAL) AS pe 
8. Install drain plug (5) in oil pan. Tighten plug to 27 INGE 


N-m (20 ft. Ibs.). Na 


9. Install new oil filter (3) (Refer to 9 - ENGINE/LU- y 0 N A 
BRICATION/OIL FILTER - INSTALLATION). LS ———— 
= 6) NOE =—==-(3) Mi 
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10. Lower vehicle and remove oil fill cap (5). Fill 
crankcase with specified type and amount of 
engine oil, (Refer to LUBRICATION & MAINTE- 
NANCE/FLUID TYPES - DESCRIPTION - 
ENGINE OIL) (Refer to LUBRICATION & MAIN- 
TENANCE/FLUID TYPES - SPECIFICATIONS). 


11. Install oil fill cap (5). 
12. Start engine and inspect for leaks. 
13. Stop engine and inspect oil level (4). 


81338fSb 


OIL FILTER SPECIFICATION 


All engines are equipped with a high quality full-flow, disposable type oil filter. When replacing oil filter, use a 
Mopar® filter or equivalent. 


USED ENGINE OIL DISPOSAL 


Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. Refer to 
the WARNING listed above. 


ENGINE OIL LEVEL CHECK 


The best time to check engine oil level is after it has 
sat overnight, or if the engine has been running, allow 
the engine to be shut off for at least 5 minutes before 
checking oi! level (4). 


Checking the oil while the vehicle is on level ground 
will improve the accuracy of the oil level reading. Add 
oil in the oil fill (5) only when the level is at or below 
the ADD mark. 
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COOLER & LINES-OIL 
DESCRIPTION 


The 2.7L engine oil cooler (if equipped) is an oil-to- 
coolant type engine oil cooler (4). The cooler (4) is 
mounted between the oil filter adapter and the oil filter 
(8). If equipped, the engine will hose assembly (2). If 
not equipped, the engine will have hose assembly (1). 


OPERATION 


Engine oil travels from the oil cooler (4) and into the 
oil filter (3). Engine oil then exits the filter into the 
main gallery. Engine coolant flows from the upper radi- 
ator hose to and from the cooler through hoses (2) 
and back to the upper radiator hose. 


LX 
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REMOVAL 


1. 


a & @® Mh 


[o>] 


. Raise vehicle on hoist. 

. Disconnect coolant hoses (2) from oil cooler (4). 

. Remove oil filter (3). 

. Remove oil cooler attaching fastener from center of 


. Remove oil cooler (4). 


Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


oil cooler (4). 
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INSTALLATION 


1. 


NOTE: The cut out section of the oi! cooler seal 
retainer flange (top), must be aligned with the tab 
on the oil pan. The oii cooler must be prevented 
from turning during the tightening sequence. 


2. 


aoa fh 


on 


. Install oil filter (3). 

. Connect coolant hoses (2) to oil cooler (4). 

. Lower vehicle. 

. Fill cooling system (Refer to 7 - COOLING - STAN- 


. Start engine and check for leaks. 
. Check engine oil and add as needed. 


Install oil cooler (4). 


Install oil cooler (4) attaching fastener and tighten 
to 61 N-m (45 ft. Ibs.). 


DARD PROCEDURE). 
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FILTER-OIL 
REMOVAL 


1. Raise vehicie on hoist. 
2. Remove lower splash shield retaining bolts (1) and 
splash shield (2). 


3. Position a suitable collecting container under oil fil- 


ter (3) location. \\) S/d 
4. Remove oil filter (3) using a suitable oil filter ae oe L 


wrench. Dispose of oil filter (3) following enviro- t SS yt 
mental guidelines. fo ee —b; | 
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INSTALLATION 

1. Wipe filter base clean, then inspect gasket sealing 
surface. 

2. Lubricate gasket of new filter with clean engine oil. 


3. Install oil filter (8) and tighten to 16 N-m (9 ft. Ibs.) 


of torque after gasket contacts base. Use filter 
wrench if necessary. 


4. Install lower splash shield (2) and retaining bolts 


(1). 
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5. Fill crankcase with proper engine oil to correct 
level. Start engine and check for leaks. 

6. Check engine oil level on dipstick (4) and fill as 
needed (5). 
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PAN-OIL 
REMOVAL 


1. Disconnect negative battery cable (1) located in 
trunk. 


2. Remove engine oil indicator (4). 
3. Raise vehicle on hoist. 
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4, Remove lower splash shield retaining bolts (1) and 
splash shield (2). 


5. Drain engine oil (5) and remove oil filter (3). 
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6. Remove the steering coupler bolt (4) and separate 
coupler (1) from rack (3). 


7. Disconnect power steering pressure switch electri- 
cal connector (1). 
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8. Remove steering rack mounting bolts (1). 


9. Remove power steering line support (2) from 
frame. 

10. Reposition rack out of the way. 

11. Remove structural collar (Refer to 9 - ENGINE/ 
ENGINE BLOCK/STRUCTURAL COVER - 
REMOVAL). 


12. Remove mounting bracket to oil pan lower bolt 
(1). 

13. Remove A/C compressor bracket to oi] pan lower 
bolt (2). 
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14. Remove lower timing chain cover to oil pan boits 
(1). 


CAUTION: Assure removal of the four lower timing 
cover bolts, as damage to the timing cover and/or 


oil pan may occur. \ \ Q , 
‘ “S Be — Uf 
15. Remove oil pan and gasket. Jw LE 


INSTALLATION 


1. Clean off pan and sealing surfaces. Inspect timing 
chain cover gaskets. Replace as necessary. 

2. Apply an 1/8 inch bead of Mopar® Engine RTV 
GEN Il to the front T-joints (1) (oil pan gasket to 
timing cover gasket interface) and the rear T-joints eS 
(2) (oil pan gasket to crankshaft rear oil seal f KO 
retainer gasket interface). ‘ \ 


3. install oil pan gasket to block. 
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4. Install oil pan while aligning the oil level indicator 
tube and attach fasteners using the following tight- 
ening sequence: 

a. Install oil pan bolts and nuts finger tight 
only—just tight enough to compress the 
gasket’s rubber seal. Line up front of oil 
pan to be flush with front face of block. 


b. Install lower timing chain cover bolts (1) and 
tighten to 12 N-m (105 in. Ibs.). 


c. Tighten oil pan bolts to 28 N-m (250 in. Ibs.). 
d. Tighten oil pan nuts to 12 N-m (405 in. Ibs.). 


5. Install lower bolt attaching the A/C compressor to 
oil pan (2). Tighten bolt to 28 N-m (21 ft. Ibs.). 


6. Install lower bolt attaching the alternator bracket to 
oil pan (1). Tighten bolt to 28 N-m (21 ft. {bs.). 


7. Install oil filter (3) and drain plug (5). 


8. Install structural collar (Refer to 9 - ENGINE/EN- 
GINE BLOCK/STRUCTURAL COVER - 


INSTALLATION). 
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9. Position steering gear (2) in place and_ install 
mounting bolts (1). Tighten bolts (1) to 70 N-m (95 
ft. Ibs.). 


10. Install the steering coupling (2) lower pinch bolt 
(1) at the gear (3) using a new boit (1). Tighten 
to 30 N-m (22 ft.lbs.) (Refer to 19 - STEERING/ 
COLUMN/STEERING COUPLING - 
INSTALLATION). 
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to steering gear 


Connect electrical connector (1) 


(2). 


11. 
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12. Install power steering line support (2) and tighten. 


install lower spalsh shield (2) and retaining bolts 


13. 


14. Lower vehicle. 
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15. Install engine oil level indicator (4). 
16. Fill engine crankcase (5) with proper oil to correct 
level. 


17. Connect negative battery (1) cable. 
18. Start engine and check for leaks. 
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SWITCH-OIL PRESSURE 
DESCRIPTION 


The engine oil pressure switch (1) is located on the 
right side of the engine block. The switch screws into 
the engine main oil gallery. The normally closed switch 
provides an input through a single wire to the low 
pressure indicator light on the instrument cluster. 


tt 81 2c49aa 


REMOVAL 


1. Raise vehicle on hoist. 

2. Remove lower splash shield. 

3. Disconnect oil pressure switch (1) electrical con- 
nector. 

4. Position an oil collecting container under switch 
location. 

5. Remove switch by unscrewing from the engine 
block. 


eer 812c49aa 
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INSTALLATION 

1. Apply Mopar® 
threads. 

. Install oil pressure switch (1). 

. Connect electrical connector. 

. Lower vehicle. 

. Start engine and check for leaks. 


Thread Sealant to the switch 


Dm oO & & 


. Check engine oil level and adjust as neccessary. 
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PUMP-OIL 
REMOVAL 


1. 


Remove crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


. Remove timing chain cover (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- REMOVAL). 


. Remove timing chain and sprockets (Refer to 9 - 


ENGINE/VVALVE TIMING/TIMING = BELT/CHAIN 
AND SPROCKETS - REMOVAL). 


. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- 


TION/OIL PAN - REMOVAL). 


. Remove oil pick-up tube (3) and O-ring (2). 


. Ensure that crankshaft position is at 60° ATDC of 


No.1 cylinder, or crankshaft sprocket mark aligns 
with mark on oil pump (1). This position will prop- 
erly locate oil pump upon installation. 
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7. Remove oil pump attaching bolts (1). 
8. Remove oil pump (5). 


DISASSEMBLY 


NOTE: DO NOT remove oil pressure relief valve. If the oil pressure relief valve is suspect, replace the oil 
pump assembly. 


1. Remove oil pump cover screws (2) and lift off oil 
pump cover (1). 

2. Remove inner pump rotor (3) and outer pump rotor 
(5). 

3. Wash all parts in a suitable solvent. 

4. Inspect components carefully for damage or wear 
(Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - 
INSPECTION). 


80865474 | 


CLEANING 


1. Clean all parts thoroughly in a suitable solvent. 
INSPECTION 


NOTE: DO NOT remove oil pressure relief valve. If the oil pressure relief valve is suspect, replace the oil 
pump assembly. 
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1. Disassemble the oil pump (Refer to 9 - ENGINE/ 
LUBRICATION/OIL PUMP - DISASSEMBLY). 


2. Clean all olf pump components (Refer to 9 - 
ENGINE/LUBRICATION/OIL PUMP - CLEANING). 


3. Inspect mating surface of the oil pump housing and 
cover. Replace oil pump if deeply scratched or 
grooved (minor surface scratches and polishing is 
normal). 


4. Lay a straightedge (1) across the pump cover (3) 
surface. If a 0.025 mm (0.001 in.) feeler gauge (2) 
can be inserted between cover and straight edge, 
cover should be replaced. 


5. Measure thickness and diameter of outer rotor. If 
outer rotor thickness measures 9.954 mm (0.392 
in.) or less , or if the diameter is 89.174 mm 
(3.5108 in.) or less, replace outer rotor. 


6. Measure the inner rotor, if inner rotor measures 
9.954 mm (0.392 in.) or less replace inner rotor. 
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7. Slide outer rotor into body, press to one side with 
fingers and measure clearance between rotor and 
body (2). If measurement is 0.39 mm (0.015 in.) or 

replace body only 

specifications. 


more, 


8. Install 


rotor is in 


lf clearance 
between inner rotor (3) and outer rotor (1) is 0.20 
mm (0.008 in.) or more, replace both rotors. 


. Place a straightedge (1) across the face of the 
body, between bolt holes. If a feeler gauge (2) of 
0.077 mm (0.003 in.) or more can be inserted 
between rotors and the straightedge, replace pump 
assembly ONLY if rotors are in specification. 


10. Assemble oil pump (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PUMP - ASSEMBLY). 
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ASSEMBLY 
1. Assemble pump using new parts as required. — 
2. Tighten cover screws (2) to 12 N-m (1085 in. Ibs.). 


3. Prime oil pump before installation by filling rotor 
cavity with engine oil. 


Lx 


INSTALLATION 


CAUTION: Crankshaft position must be at 60° 
ATDC of No.1 cylinder before installing oil pump 
{1). This position will properly locate oi! pump. If 
not properly located, severe damage to oli pump 
can occur. 


1. Prime oil pump before installation by filling rotor 
cavity with engine oil. 

2. If crankshaft has been rotated, it must be reposi- 
tioned to 60° ATDC of No.1 cylinder (1) prior to oil 
pump Installation. 
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3. Install oil pump (5) carefully over crankshaft and 
into position. 

4. Install oil pump attaching bolts (1). Tighten bolts to 
28 N-m (250 in. Ibs.). 

5. Install oil pick-up tube (3) with new O-ring (2). 
Lubricate O-ring (2) with clean engine oil before 
installation. Tighten attaching bolts (1) to 28 N-m 
(250 in. Ibs.). 

6. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). 

7. Install timing chain and sprockets (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING  BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 

8. Install timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- INSTALLATION). 

9, Install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 


10. Fill crankcase with engine oil to correct level. 
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MANIFOLD-INTAKE 


DIAGNOSIS AND TESTING 
INTAKE MANIFOLD LEAKS 


An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 


WARNING: Use extreme caution when the engine is operating. Do not stand in a direct line with the fan. Do 
not put your hands near the pulleys, belts or the fan. Do not wear loose clothing. 


1. Start the engine. 

2. Spray a small stream of water (Spray Bottle) at the suspected leak area. 
3. If engine RPM’S change, the area of the suspected leak has been found. 
4, Repair as required. 


STANDARD PROCEDURE - INTAKE MANIFOLD VACUUM PORT REPAIR 


The composite intake manifold vacuum ports can be repaired. Although, if the manifold plenum chamber is dam- 
aged or cracked, the manifold must be replaced. 


To repair a broken or damaged vacuum nipple (port) on the composite intake manifold, perform the following pro- 
cedure: 


PARTS REQUIRED TOOLS REQUIRED 


Brass Nipple ~ 3/8” O.D. x 1/4” pipe thread (Speed Pipe Tap ~ 1/4” - 18 NPT 
Control Port) 
Brass Nipple ~ 1/2” O.D. x 1/4” pipe thread (Brake Drill Bit — 7/16" 


Booster Port) File/Sand Paper 


NOTE: While performing this procedure, avoid getting the manifold material residue into the plenum cham- 
ber. 


1. File or sand the remaining port back until a flat sur- 
face is obtained (plane normal to nipple (port) 
axis). 

2. Drill out the nipple port (2) base using a 7/16” drill 
bit. 

3. Using a 1/4".-18 NPT pipe tap (1), cut internal 
threads. Use caution to start tap in a axis same as 
original nipple. 

4, Apply Mopar® Thread Sealant to threads of repair 
nipple(s). 

5. Install repair nipple(s). Do not over torque repair 
nipple(s). 
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REMOVAL 
INTAKE MANIFOLD UPPER 


1. Disconnect negative battery (1) cable. 


2. Remove throttle body air inlet hose and air cleaner 
housing assembly (3) (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 

3. Disconnect electrical connectors from the following 
components: 

« Manifold Absolute Pressure (MAP) Sensor 
e Electronic Throttle Control 
« Manifold Tuning Valve 

4. Disconnect Vapor Purge hose, Brake Booster hose, 

Positive Crankcase Ventilation (PCV) hose. 
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5. Remove manifold support brackets (1). 


6. Remove the upper EGR tube from the intake manifold, and the upper EGR tube from the EGR valve. 
7. Remove manifold attaching bolts. 


Ket | 
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8. Remove upper manifold (2). 
9. Remove foam insulator (3). 


10. Inspect manifold (2) (Refer to 9 - ENGINE/MANI- ae 
FOLDS/INTAKE MANIFOLD - INSPECTION). as ja 
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REMOVAL - INTAKE MANIFOLD LOWER 


1. Release fuel system pressure (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY - STANDARD PROCE- 
DURE). 

2. Disconnect negative battery (1) cable located in 
trunk. 

3. Remove upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL), 


4, Disconnect injector electrical connectors (2). 

5. Disconnect fuel supply hose (1) from fuel rail 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
FUEL LINES - STANDARD PROCEDURE). 
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6. Remove boits attaching fuel rail (1 - 4). 

7. Remove fuel rail and injectors as an assembly. 
8. Remove manifold attaching bolts. 

9. Remove lower manifold. 

1 


0. Inspect manifold (Refer to 9 - ENGINE/MANI- 
FOLDS/INTAKE MANIFOLD - INSPECTION). 


INSPECTION 
INTAKE MANIFOLD UPPER 


Check manifold for: 
* Damage and cracks 
e Gasket surface damage or warpage 
° Damaged or clogged EGR ports 
if the manifold exihibits any damaged or warped conditions, replace the manifold. Clean EGR ports as neccessary. 


lf a vacuum port is damaged, a repair procedure can be performed (Refer to 9 - ENGINE/MANIFOLDS/INTAKE 
MANIFOLD - STANDARD PROCEDURE). 


INSPECTION - INTAKE MANIFOLD LOWER 


Check manifold for: 
« Damage and cracks 
e Gasket surface damage or warpage 
e Damaged fuel injector ports 


lf the manifoid exihibits any of these conditions, replace the manifold. 


INSTALLATION 
INTAKE MANIFOLD UPPER 


1. Clean and inspect sealing surfaces. Gaskets can be reused, if free of cuts or tears. 


NOTE: Make sure fuel injectors and wiring harnesses are in correct position to not interfere with upper 
manifold installation. 


2. Install upper manifold gasket. 
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3. Position upper manifold onto lower manifold. 


4. Install manifold attaching bolts and tighten in 
sequence shown in to 12 N-m (105 in. ibs.). 


5. Connect PCV, brake booster, and vapor purge 
hoses. 


6. Verify the upper EGR tube seal (1) is positioned 
correctly on the EGR tube assembly. 


ih 
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x 
7. Install EGR tube (3), and verify that the seal (1) is | 
positioned correctly in the intake manifold (2). . 
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8. Connect electrical connectors to the following com- 
ponents: 


e Manifold Absolute Pressure (MAP) Sensor 
e Electronic Throtile Control 
e Manifold Tuning Valve 
9. Install throttle body air inlet hose and air cleaner 
housing assembly (Refer to 9 - ENGINE/AIR 


INTAKE SYSTEM/AIR CLEANER HOUSING - 
INSTALLATION). 
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10. Connect negative battery (1) cable. 


INTAKE MANIFOLD LOWER 


1. Clean and inspect sealing surfaces of cylinder 
head and manifold. Gaskets can be reused pro- 
vided they are free of cuts or tears. 

2. Install lower manifold gasket. 

3. Position manifold on cylinder head surfaces. 


NOTE: For ease of installing upper intake mani- 
fold, install a bolt 2 — 3 turns to the rearmost 
attaching hole of intake. This will properly position 
lower manifold. 
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4. Install fuel rail with injectors and start bolts (1 - 4). 

5. Install manifold attaching bolts and tighten in 
sequence shown in to 12 N-m (105 in. Ibs.). 
Remove boit used for aligning manifold. 


6. Connect the fuel injector electrical connectors (2). 


NOTE: Make sure fuel injectors are located in the 
correct location and position, as upper intake 
manifold interference could occur. 


7. Connect fuel supply hose (1) to fuel rail. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES 
- STANDARD PROCEDURE) 

8. Install upper intake manifold. (Refer to 9 - ENGINE/ 


MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION) 
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MANIFOLD-EXHAUST 


REMOVAL 
LEFT EXHAUST MANIFOLD 


1. Disconnect negative battery (1) cable located in 
trunk. 


2. Disconnect intake air temperature sensor connec- 
tor. 

3. Remove air cleaner housing assembly (3) (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 


4, Remove oil dipstick tube (4). 
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5. Disconnect and remove oxygen sensor (2). 

6. Remove upper heat shield (1) and lower heat 
shield (4). 

7. Raise vehicle on hoist. 

. Disconnect down stream oxygen sensor connector. 


9. Remove exhaust pipe from manifold (Refer to 11 - 
EXHAUST SYSTEM/CATALYTIC CONVERTER - 
REMOVAL). 


10. Remove exhaust manifold attaching bolts and 
remove manifold. 


oo 


RIGHT EXHAUST MANIFOLD 


1. Disconnect negative battery (1) cable located in 
trunk. 
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2. Disconnect and remove upstream oxygen sensor — 

(5). | 
3. Raise vehicle. - 
4. Remove EGR tube at EGR valve (1). | py 4 
5. Remove EGR tube at manifold (4). a 
6. Disconnect down stream oxygen sensor electrical | in - 

connector. _ 
7. Disconnect exhaust pipe from manifold (4) (Refer 

to 11 - EXHAUST SYSTEM/CATALYTIC CON- 

VERTER - REMOVAL). 
8. Remove upper heat shield (2) and lower heat 

shield (3). 
9. Remove manifold attaching bolts and remove | 

manifold. | 
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INSPECTION 
1. Inspect exhaust manifolds for damage or cracks. 
2. Check manifold flatness. 
3. Inspect the exhaust manifold gasket for obvious discoloration or distortion. 
4. Check distortion of the cylinder head mounting surface with a straightedge and thickness gauge. 
INSTALLATION 


LEFT EXHAUST MANIFOLD 


Ag 


Disconnect negative battery (1) cable. 


812c49a4 


Lx —————-—__________________-______ ENGINE - 2.7L DOHC - SERVICE INFORMATION 9 - 2167 


2. Raise vehicle on hoist. 

3. Install exhaust manifold gasket (3) and manifold 
(4). Tighten bolts starting at the center working out- 
ward to 23 N-m (200 in. Ibs.). 

4. instal manifold lower heat shield (6) and upper heat 
shield (1). Tighten fasteners to 28 N-m (250 in. 
Ibs.). 

5. Install exhaust pipes to manifolds (Refer to 11 - 
EXHAUST SYSTEM/CATALYTIC CONVERTER - 
INSTALLATION). 

6. Connect down stream oxygen sensor connectors. 


7. Lower vehicle. 


8061 b350 


8. Install oxygen sensor (2) and connect electrical 
connector. 
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9. 
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Connect negative battery (1) cable. 


RIGHT EXHAUST MANIFOLD 


1. 


Install exhaust manifold gasket and manifold (4). 
Tighten bolts working from center outwards to 23 
N-m (200 in. Ibs.). 


. Install exhaust pipe to manifold (Refer to 11 - 


EXHAUST SYSTEM/CATALYTIC CONVERTER - 
INSTALLATION). 


. Install lower heat shield (3) and upper heat shield 


(2). 


. Install oxygen sensor (5) and connect electrical 


connector. 


. Connect down stream oxygen sensor electrical 


connector. 


. Lower vehicle. 
. Install EGR tube (1) using new gaskets. Tighten 


screws to 11 N-m (95 in. Ibs.). 
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VALVE TIMING 
DESCRIPTION 


r 


80bed46e1 


The timing drive system has been designed to provide quiet performance and reliability to support a NON free- 
wheeling engine. The system consists of a primary (5) drive chain and a secondary chain drive. 


The primary timing chain (5) is a double-flexure, inverted tooth type chain. The primary chain drives both of the 
intake camshafts directly from a sprocket mounted on the crankshaft. In addition, the water pump is driven by the 
“back side” of the primary chain, necessitating the double-flexure type chain. 


The chain is controlled by three fixed chain guides (2),(7),(11) and a pivoting tensioner arm (8). These guides utilize 
low-friction and long wearing nylon plastic wear faces. To tension the primary chain, a fully automatic spring-loaded, 
engine oil-fed, hydraulic tensioner (9) is used. The tensioner (9) is mounted in the right cylinder head with the 
plunger contacting the pivoting tensioner arm. A mechanical ratchet mechanism inside the tensioner prevents exces- 
sive chain slack upon engine start-up as the chain wears. The tensioner is designed with an internal oil reservoir to 
assure noise-free performance, even during engine start-up before oil pressure reaches the tensioner. 


For lubrication the primary chain utilizes oil leakage from the front of the oil pump. This oil spills on the crankshaft 
sprocket, which is then carried by the chain throughout the primary drive. 
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The secondary timing chain (11) drive system uses two conventional roller-type chains, one at each cylinder bank. 
The purpose of the secondary chain (11) is to provide a mechanical driven connection between the intake and 
exhaust camshafts. The intake camshafts drive the exhaust camshafts. The sprockets for both intake and exhaust 
camshafts are a press-fit and are only serviced as an assembly with the camshafts. 


To tension the secondary chain a spring-loaded, hydraulic tensioners (7) are used at each bank and attaches to 
each cylinder head between the intake and exhaust camshafts. The tensioner (7) incorporates upper and lower 
chain guide faces. The lower guide face is attached directly to the tensioner’s hydraulic plunger. Also, the tensioner 
uses an internal oil reservoir design to prevent engine start-up noise. The secondary chains are lubricated via an oil 
passage through the upper guide face on each tensioner. 


STANDARD PROCEDURE 
ENGINE TIMING - VERIFICATION 


Correct timing is critical for the NON free-wheeling designed, 2.7L engine. Engine timing can be verified by using 
the following procedures: 


Cy D- 
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1. Remove cylinder head covers. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL) 

2. Rotate engine until nurmber one cylinder is at TDC on the EXHAUST stroke. 

3. View the intake camshaft sprocket timing mark. The mark should be 90° from the cylinder head cover sealing 
surface on both right and left cylinder banks. 

4. Count chain pins from the mark on the intake camshaft towards the exhaust camshaft (1)&(3). Engine is timed 
correctly when there are 12 chain pins between the timing marks (2) on the intake camshaft and exhaust cam- 
shaft. 

5. If marks are not correctly aligned, proceed to Timing Chain and Sprockets for service procedures (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - REMOVAL). 
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COVER-TIMING CHAIN 
REMOVAL 


1. Disconnect negative battery (1) cable. 
2. Drain cooling system. 
3. Remove coolant pressure container. 


4, Raise vehicle on hoist. 

5. Remove lower splash shield retaining bolts (1) and 
splash shield (2). 

6. Remove accessory drive belts (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS~ - 
REMOVAL). 

7. Remove crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


8. Lower vehicle. 
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9, Remove timing chain cover bolts (3)&(4). [ 


10. Remove timing chain cover (2). 


ii. Discard timing chain cover gasket (1). Remove 
front crankshaft oil seal from cover (2). 
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INSTALLATION 


1. Inspect and clean timing chain cover sealing sur- a 
faces. 

2. Before installing timing cover gasket apply a 1/8 
inch bead of Mopar® Engine RTV GEN Il to the 
parting lines between the oil pan and cylinder block 


(1). 
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3. Install timing cover (2) and gasket (1). Tighten M10 
cover bolts (4) to 54 N.m (40 ft. Ibs.) and M6 bolts 
(3) to 12 N-m (1085 in. Ibs.). 


4. Install front crankshaft oil seal using Special Tool 
6780-2 sleeve and 6780-1 installer (Refer to 9 - 
ENGINE/ENGINE  BLOCK/CRANKSHAFT OIL 
SEAL - FRONT - INSTALLATION). 

5. Install crankshaft vibration damper (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 

6. Install accessory drive belts (Refer to 7 - COOL- 


ING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 
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7. Install lower splash shield (2) and retaining bolts 


(1). 


8. Lower vehicle. 
9. Fill cooling system. 
10. Connect negative battery (1) cable. 
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CHAIN AND SPROCKETS-TIMING 


REMOVAL 
TIMING CHAIN 


1. Disconnect negative battery (1) cable. 
2. Drain cooling system. 
3. Remove upper intake manifold (Refer to 9 - 


ENGINE/MANIFOLDS/INTAKE MANIFOLD — - 
REMOVAL). 


4. Remove cylinder head covers, crankshaft vibration 
damper, and timing chain cover (Refer to 9 - 
ENGINE/CYLINDER  HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) (Refer to 9 - ENGINE/EN- 
GINE BLOCK/VIBRATION DAMPER - REMOVAL) 
(Refer to 9 - ENGINE/VALVE TIMING/TIMING 
BELT / CHAIN COVER(S) - REMOVAL). 


CAUTION: When aligning timing marks, always 
rotate engine by turning the crankshaft. Failure to 
do so will result in valve and/or piston damage. 


5. Align crankshaft sprocket timing mark to mark on 
oil pump housing (2). The mark on oll pump hous- 
ing is 60° ATDC of #1 cylinder. 


CAUTION: When the timing chain is removed and 
the cylinder heads are still installed, DO NOT 
rotate the camshafts or crankshaft without first 
locating the proper crankshaft position. Failure to 
do so will result in valve and/or piston damage. 
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6. Remove primary timing chain tensioner retainer 
cap (2) and tensioner (1) from right cylinder head. 


808653c3 


7. Disconnect and remove camshaft position sensor 
(4) from left cylinder head. 


8. Remove timing chain guide access plugs (3) from 
cylinder heads. 


NOTE: When camshaft sprocket bolts are 
removed, the camshafts will rotate in a clockwise 
direction. 


9. Starting with the right camshaft sprocket, remove 
the sprocket attaching bolts. Remove camshaft 
darnper (1) (if equipped) and sprocket. 

10. Remove left side camshaft sprocket attaching 

bolts and remove sprocket. 


11. Remove lower chain guide (7) and tensioner arm 
(8). 

12. Remove the primary timing chain (5). 

13. For removal of crankshaft sprocket (6), (Refer to 9 


- ENGINE/ENGINE BLOCK/CRANKSHAFT - 
REMOVAL). 
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CRANKSHAFT SPROCKET 


1. Remove primary timing chain (Refer to 9 - 


ENGINE/VALVE  TIMING/TIMING ~~ BELT/CHAIN rh Wy G 
AND SPROCKETS - REMOVAL). \C KM S ) Nee 
SOLVE iP pod 
CAUTION: Use care not to turn crankshaft while ae oN fe] ee’, 
removing crankshaft sprocket, as damage to me Yer® i a S oF 
valves and or pistons could occur. fe <r ans ve @ 
per (ETN og to o\&S 
2. Remove crankshaft sprocket by first installing the hee Sy Sy ON 
crankshaft damper bolt. Apply grease or equivalent BG // \h Wa ear 
to damper bolt head and position Special Tools oc ‘G ri7 ) ae 
5048-1(3), 5048-6 (2), and 8539 (1) on sprocket f= ae 
and crankshaft nose. Remove sprocket using care CAC FSS bE - 
not to rotate the crankshaft. 
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INSTALLATION 
TIMING CHAIN 


1. Inspect all sprockets (4),(9),(11) and chain guides (2),(5),(10). Replace if worn. 


2. For crankshaft sprocket installation procedures (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAPFT - INSTAL- 
LATION). 


3. If rernoved, install right and left side short chain guides (11). Tighten attaching bolts to 28 N-m (250 in. Ibs.). 
4. Align crankshaft sprocket timing mark to the mark on oil pump housing(3). 


NOTE: Lubricate timing chain and guides with engine oll before installation. 


5. Place left side primary chain sprocket onto the chain so that the timing mark is located in between the two 
(plated) timing links (1). 
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6, Lower the primary chain with left side sprocket through the left cylinder head opening. 
NOTE: The camshaft sprockets can be allowed to float on the camshaft hub during installation. 


7. Loosely position left side camshaft sprocket over camshaft hub. 
8. Align timing (plated) link to the crankshaft sprocket timing mark (3). 
9. Position primary chain onto water pump drive sprocket (11). 


10. Align right camshaft sprocket timing mark to the timing (plated) link on the timing chain (8) and loosely position 
over camshaft hub. 


11. Verify that all chain timing (plated) links are properly aligned to the timing marks on all sprockets. 
12. Install left side lower chain guide (2) and tensioner arm (5). Tighten attaching bolts to 28 N.m (250 in. Ibs.). 


NOTE: Inspect O-ring on chain guide access plugs before installing. Replace O-ring as necessary. 
13. Install chain guide access plugs to cylinder heads. Tighten plugs to 20 N-m (15 ff. Ibs.). 


NOTE: To reset the primary timing chain tensioner, engine oil will first need to be purged from the ten- 
sioner. 
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14. Purge oil from timing chain tensioner using the following procedure: 
a. Place the check ball (2) end of tensioner into the shallow end of Special Tool 8186 (3). 


b. Using hand pressure, slowly depress tensioner until oil is purged from tensioner. 
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15. Reset timing chain tensioner using the following procedure: 
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a. Position cylinder plunger (4) into the deeper end of Special Tool 8186 (3). 


b. Appiy a downward force until tensioner is reset. 


LX 


NOTE: If oil was not first purged from the tensioner, use slight finger pressure to assist the center arm pin 


of Special Tool 8186 to unseat the tensioner’s check ball. 


CAUTION: Ensure the tensioner is properly reset. The tensioner body (4) must bottom against the top edge 
of Special Tool 8186 (3). Failure to properly perform the resetting procedure may cause tensioner jamming. 


NOTE: Inspect the tensioner o-ring (2) for nicks or cuts and make sure the snap ring (1) is correctly 
installed, replace as necessary. 


16. 


17. 


18. 


19. 


20. 


Install the reset chain tensioner (1) into the right 
cylinder head. 


Position tensioner retaining plate (2) and tighten 
bolts (1) to 72 N-m (105 in. Ibs.). 


Starting at the right cylinder bank, first position the 
camshaft damper (1) (if equipped) on camshaft 
hub, then insert a 3/8” square drive extension with 
a breaker bar into intake camshaft drive hub. 
Rotate camshaft until the camshaft hub aligns to 
the camshaft sprocket and damper attaching 
holes. Install the sprocket attaching bolts and 
tighten to 28 N-m (250 in. Ibs.). 


Turn the left side camshaft by inserting a 3/8” 
square drive extension with a breaker bar into 
intake camshaft drive hub and rotate camshaft 
until the sprocket attaching bolts can be installed. 
Tighten sprocket bolts to 28 N-m (250 in. lbs.). 


Rotate engine slightly clockwise to remove timing 
chain slack, if necessary. 


NS 
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22. 


23. 


24. 


Activate the timing chain tensioner by using a flat 
bladed pry tool to gently pry tensioner arm 
towards the tensioner slightly. Then release the 
tensioner arm. Verify the tensioner is activated 
(extends). 


Install camshaft position sensor (2) and connect 
electrical connector. 


Install the timing chain cover, crankshaft vibration 
damper, and cylinder head covers. (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION) (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) 

install upper intake manifold. (Refer io 9 - 
ENGINE/MANIFOLDS/NTAKE MANIFOLD ~ - 
INSTALLATION) 


NOTE: After installation of a reset tensioner, 
engine noise will occur after initial start-up. This 
noise will normally disappear within 5-10 seconds. 


25. 


26. 


Fill cooling system. 


Connect negative battery (1) cable. 
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CRANKSHAFT SPROCKET 


1. Install crankshaft sprocket using Special Tools 
6780-1 (1) and 8179 (2) until sprocket bottoms 
against crankshaft step flange. Use care not to 
rotate crankshaft. 


2. Verify that crankshaft sprocket is installed to proper 
depth by measuring from sprocket outer face to 
end of crankshaft. Measurement should read: 
39.05 +0.50 mm (1.5374 +0.020 in.). 


3. Install primary timing chain (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 
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TENSIONER-TIMING CHAIN 


REMOVAL 


1. Disconnect negative battery (1) cable. 
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VALVE TIMING/TIMING BELT / CHAIN COVER(S) 


2. Remove timing chain cover (Refer to 9 - ENGINE/ 
- REMOVAL). 
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3. Align timing marks (1),(3),(8) (Refer to 9 - ENGINE/VALVE TIMING - STANDARD PROCEDURE). 
4. Remove timing chain tensioner cover (2). 
5. Remove timing chain tensioner (1). 
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INSTALLATION 
RESETTING TENSIONER 
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The timing chain tensioner is a spring loaded hydraulic tensioner. To reset the timing chain tensioner, the following 
procedure must be followed. 


1. Purge oil from timing chain tensioner using the following procedure: 


a. Place the check ball end of tensioner (1) into the shallow end of Special Tool 8186 (3). 
b. Using hand pressure, slowly depress tensioner (1) until all of the oil is purged out. 
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NOTE: To reset the primary timing chain tensioner, engine oil will first need to be purged from the ten- 
sioner. 


2. Reset timing chain tensioner (4) using the following procedure: 
a. Position cylinder plunger into the deeper end of Special Tool 8186 (3). 


b. Apply a downward force until tensioner (4) is reset. 


NOTE: If oil was not first purged from the tensioner, use slight finger pressure to assist the center arm pin 
of Special Tool 8186 (3) to unseat the tensioner’s check ball. 


NOTE: Inspect the tensioner o-ring (2) for nicks or cuts and make sure the snap ring (1) is correctly 
installed, replace as necessary. 
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TENSIONER-TIMING CHAIN 


NOTE: Verify proper timing alignment prior to ten- 
sioner installation (Refer to 9 - ENGINE/VALVE 
TIMING - STANDARD PROCEDURE). 


1. Reset tensioner (Refer to 9 - ENGINE/VALVE TIM- 
ING/TMNG BELT/CHAIN TENSIONER&PULLEY - 
INSTALLATION). 


NOTE: Inspect tensioner o-ring and snap ring, 
replace as necessary. 


2. Install tensioner (1) in cylinder head. 


NOTE: Tensioner retaining plate dowel pin (3) 
must be aligned with hole in cylinder head for 
proper installation. 


3. Inspect tensioner retaining plate o-ring (2) and 
replace as necessary. 
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4. install tensioner retaining plate (2) and attaching 
bolts (3). Tighten bolts to 12 N-m (405 in. Ibs.). 
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DESCRIPTION 
3.5L 


8136b5ae 


The 3.5 Liter (214 Cubic Inches) 60°V-6 engine is a single overhead camshaft design with hydraulic lifters and four 
valves per cylinder. The engine does not have provisions for a free wheeling valve train. 


The cylinders are numbered from front to rear, with 


the right bank odd numbered, and the left bank even 
numbered. The firing order is 1-2~3-4—5-6. 


FIRING ORDER 1-2-3-4-5-6 
ate) 
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The engine identification number (2) is located on the 
rear of engine block just below the left cylinder head 


(1). 
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DIAGNOSIS AND TESTING 
INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 

These malfunctions may be classified as either mechanical (e.g., a strange noise), or performance (e.g., engine 
idles rough and stails). 

Refer to (Service Diagnosis - Mechanical Chart) and (Service Diagnosis - Performance Chart), for possible causes 
and corrections of malfunctions. Refer to FUEL SYSTEM for the fuel system diagnosis. 


Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that cannot be iso- 
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following: 


e Cylinder Compression Pressure Test 

e Cylinder Combustion Pressure Leakage Test 
e Cylinder Head Gasket Failure Diagnosis 

e Intake Manifold Leakage Diagnosis 

e Lash Adjuster (Tappet) Noise Diagnosis 

e Engine Oil Leak Inspection 
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ENGINE PERFORMANCE 


CONDITION 


ENGINE WILL NOT START 


ENGINE STALLS OR IDLES 
ROUGH 
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POSSIBLE CAUSE 
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CORRECTION 


1. Weak battery. 


2. Corroded or loose battery 
connections. 


3. Faulty starter. 


. Faulty coil(s) or control unit. 


. Incorrect spark plug gap. 
. Contamination in fuel system. 


. Faulty fuel pump. 


. Incorrect engine timing. 


. Idle speed too low. 


. Incorrect fuel mixture. 


. Intake manifold leakage. 


. Faulty coil(s). 


1. Test battery. Charge or replace as 
necessary. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/ 
BATTERY - DESCRIPTION) 


2. Clean and tighten battery 
connections. Apply a coat of light 
mineral grease to terminals. 

3. Test starting system. (Refer to 8 - 
ELECTRICAL/STARTING - 
DIAGNOSIS AND TESTING) 

4. Test and replace as needed. 
(Refer to Appropriate Diagnostic 
information) 

5. Check and adjust gap as needed. 
6. Clean system and replace fuel 
filter. 

7. Test fuel pump and replace as 
needed. (Refer to Appropriate 
Diagnostic Information) 

8. Check for a skipped timing belt or 
a loose camshaft sprocket. 


1. Test minimum air flow. (Refer to 
Appropriate Diagnostic Information) 


2. (Refer to Appropriate Diagnostic 
Information) 

3. Inspect intake manifold gasket, 
manifold, and vacuum hoses. 

4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 
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CONDITION 
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POSSIBLE CAUSE 


CORRECTION 


ENGINE LOSS OF POWER 


. Dirty or incorrectly gapped plugs. 


. Contamination in fuel system. 
. Faulty fuel pump. 
. Incorrect. valve timing. 


. Leaking cylinder head gasket. 
. Low compression. 


. Burned, warped, or pitted vaives. 


. Plugged or restricted exhaust 
system. 


9, Faulty coil(s). 


ENGINE MISSES ON 
ACCELERATION 


1. Dirty or incorrectly gapped spark 
plugs. 


. Contamination in Fuel System. 


. Burned, warped, or pitied valves. 


. Faulty coil(s). 


ENGINE MISSES AT HIGH SPEED 


. Dirty or incorrect spark plug gap. 


. Faulty coil(s). 


. Dirty fuel injector(s). 


. Contamination in fuel system. 


1. Set gap as needed or replace 
plug(s). 

2. Clean system and replace fuel 
filter. 


3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 


4. Correct valve timing as needed. 
5. Replace cylinder head gasket. 


6. Test compression of each 
cylinder. 


7. Replace valves. 


8. Check exhaust system restriction. 


Replace parts, as necessary. 


9. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 


1. Set gap as needed or replace 
plug(s). 

2. Clean fuel system and replace 
fuel filter. 

3. Replace valves. 


4. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 


1. Set gap as needed or replace 
plug(s). 

2. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 

3. Test and replace as necessary. 
(Refer to Appropriate Diagnostic 
information) 

4. Clean system and repiace fuel 
filter. 
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ENGINE MECHANICAL 


CONDITION 


NOISY VALVES 
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POSSIBLE CAUSES 
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CORRECTION 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 
3. Thick oil 


4. Low oil pressure. 
5. Dirt in tappets/lash adjusters. 


6. Worn rocker arms. 
7. Worn tappets/lash adjusters. 


8. Worn valve guides. 


9. Excessive runout of valve seats 
on valve faces. 


10. Missing adjuster pivot. 


1. Check and correct engine oil 
level. 


2. Change oil to correct viscosity. 
3. (a.} Change oil and filter. 


(b.) Run engine to operating 
temperature. 


(c.) Change oil and filter again. 


4, Check and correct engine oil 
level. 


5. Replace rocker arm/hydraulic 
lash adjuster assembly. 


6. Inspect oil supply to rocker arms. 


7. Install new rocker arm/hydraulic 
lash adjuster assembly. 


8. Replace cylinder head(s). 
9. Grind valve seats and valves. 


10. Replace rocker arm/hydraulic 
lash adjuster assembly. 


1. Insufficient oil supply. 


2. Low oil pressure. 


3. Thick / Thin or diluted oil. 


4. Excessive bearing clearance. 


5. Connecting rod journal 
out-of-round. 


6. Misaligned connecting rods. 


1. Check engine oil level. 

2. Check engine oil level. Inspect oil 
pump relief valve and spring. 

3. Change oil to correct viscosity. 

3. (a.) Change oil and filter. 


(b.) Run engine to operating 
temperature. 


(c.) Change oil and filter again. 


4. Measure bearings for correct 
clearance. Repair as necessary. 


5. Replace crankshaft or grind 
surface. 


6. Replace bent connecting rods. 
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CONDITION POSSIBLE CAUSES CORRECTION 


MAIN BEARING NOISE 1. Insufficient oil supply. 1. Check engine oil level. 


2. Check engine oil level. inspect oil 
pump relief valve and spring. 


3. Change oil to correct viscosity. 
3. (a.) Change oil and filter. 


(b.) Run engine to operating 
temperature. 


2. Low oil pressure. 


3. Thick / Thin or diluted oil. 


(c.) Change oil and filter again. 


4. Excessive bearing clearance. 4. Measure bearings for correct 


clearance. Repair as necessary. 


5. Check thrust bearing for wear on 
flanges. 


6. Replace crankshaft or grind 
journais. 


5. Excessive end play. 


6. Crankshaft journal out-of-round 
or worn. 


7. Loose flywheel or torque 
converter. 


7. Tighten to correct torque. 


OIL PRESSURE DROP . Low oil level. 1. Check engine oil level. 


2. Install new sending unit. 


3. Check sending unit and main 
bearing oil clearance. 


. Fauity oil pressure sending unit. 
. Low oil pressure. 


4. Install new oil filter. 
5. Replace worn parts or pump. 
6. Change oil to correct viscosity. 


4. Clogged oil filter. 

5. Worn parts in oil pump. 
6 

7 


. Thin or diluted oil. 
. Oil pump relief valve stuck. 7. Remove valve and inspect, clean, 


or replace. 


8. Remove oil pan and install new 
tube or clean, if necessary. 


9. Install new oil pump. 


. OF pump suction tube loose. 


9, Oil pump cover warped or 
cracked. 


10. Excessive bearing clearance. 


10. Measure bearings for correct 
clearance. 


OIL LEAKS 1. Misaligned or deteriorated 1. Replace gasket(s). 


gaskets. 


2. Tighten, repair or replace the 
part. 


3. Replace as necessary. 


2. Loose fastener, broken or porous 
metal part. 


3. Misaligned or deteriorated cup or 
threaded plug. 
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CONDITION POSSIBLE CAUSES CORRECTION 


OIL CONSUMPTION OR SPARK 1. PCV system malfunction. 1. Check system and repair as 
PLUGS FOULED necessary. (Refer to Appropriate 
Diagnostic Manual) 
2. Worn, scuffed or broken rings. 2. Hone cylinder bores. Install new 
rings. 
3. Carbon in oil ring slots. 3. Clean pistons and install new 
rings. 


4. Rings fitted too tightly in grooves. | 4. Remove rings and check 
grooves. If groove is not proper 
width, replace piston. 


5. Worn valve guide(s). 5. Replace cylinder head(s). 


6. Valve stem seal(s) worn or 6. Replace seal(s). 
damaged. 


CYLINDER COMPRESSION PRESSURE TEST 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 
Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 

1. Check engine oil level and add oil if necessary. 


2. Drive the vehicle until engine reaches normal operating temperature. Select a route free from traffic and other 
forms of congestion, observe all traffic laws, and accelerate through the gears several times briskly. 


3. Remove all spark plugs from engine. As spark plugs are being removed, check electrodes for abnormal firing 
indicators fouled, hot, oily, etc. Record cylinder number of spark plug for future reference. 


4. Remove the Auto Shutdown (ASD) relay from the PDC. 
. Be sure throttle blade is fully open during the compression check. 


6. Insert compression gauge adaptor Special Tool 8116 or the equivalent, into the #1 spark plug hole in cylinder 
head. Connect the 0-500 psi (Blue) pressure transducer (Special Tool CH7059) with cable adaptors to the 
DRBIIN®. For Special Tool identification, (Refer to 9 - ENGINE - SPECIAL TOOLS). 


7. Crank engine until maximum pressure is reached on gauge. Record this pressure as #1 cylinder pressure. 
8. Repeat the previous step for all remaining cylinders. 


9. Compression should not be less than 689 kPa (100 psi) and not vary more than 25 percent from cylinder to 
cylinder. 


10. If one or more cylinders have abnormally low compression pressures, repeat the compression test. 


11. If the same cylinder or cylinders repeat an abnormally low reading on the second compression test, it could 
indicate the existence of a problem in the cylinder in question. The recommended compression pressures 
are to be used only as a guide to diagnosing engine problems. An engine should not be Gispeecrunlen 
to determine the cause of low compression unless some malfunction is present. 


CYLINDER COMBUSTION PRESSURE LEAKAGE TEST 


The combustion pressure leakage test provides an accurate means for determining engine condition. 


Qa 


Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
e Any causes for combustion/compression pressure loss. 


WARNING: DO NOT REMOVE THE PRESSURE CAP WITH THE SYSTEM HOT AND UNDER PRESSURE 
BECAUSE SERIOUS BURNS FROM COOLANT CAN OCCUR. 


1. Check the coolant level and fill as required. DO NOT install the pressure cap. 
2. Start and operate the engine uniil it attains normal operating temperature, then turn the engine OFF. 
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. Clean spark plug recesses with compressed air. 

. Remove the spark plugs. 

. Remove the oil filler cap. 

. Remove the air cleaner. 

. Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 

483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum, with 552 kPa (80 psi) recommended. 

8. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. While testing, 
listen for pressurized air escaping through the throttle body, tailpipe and oil filler cap opening. Check for bubbles 
in the coolant. 

9. All gauge pressure indications should be equal, with no more than 25% leakage per cylinder. 

10. FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in 

the cylinder. 


ENGINE OIL LEAK INSPECTION 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 

source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 

2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil level indicator to make sure the dye is thoroughly mixed as indicated with a bright yellow 
color under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair as necessary. 

4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion. 

5. If the oil leak source is not positively identified at this time, proceed with the air leak detection test method 
as follows: 

e Disconnect the fresh air hose (make-up air) at the cylinder head cover and plug or cap the nipple on the cover. 
e Remove the PCV valve hose from the cylinder head cover. Cap or plug the PCV valve nipple on the cover. 
e Attach an air hose with pressure gauge and regulator to the oil level indicator tube. 


NO OO PB W 


CAUTION: Do not subject the engine assembly to more than 20.6 kpa (3 PSI) of test pressure. 


e Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected 
source. Adjust the regulator to the suitable test pressure that provides the best bubbles which will pinpoint the 
leak source. If the oil leak is detected and identified, repair per service manual procedures. 


e If the leakage occurs at the crankshaft rear oil seal area, refer to the section, Inspection for Rear Seal Area 
Leak. 


6. If no leaks are detected, turn off the air supply. Remove the air hose, all plugs, and caps. Install the PCV valve 
and fresh air hose (make-up air). Proceed to next step. 


7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 


NOTE: If oil leakage is observed at the oil level indicator tube to block location; remove the tube, clean and 
reseal using Mopar® Stud & Bearing Mount (press fit tube applications only), and for O-ring style tubes, 
remove tube and replace the O-ring seal. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 


if the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
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3. Remove torque converter or cluich housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak. If a leak is present in this area, remove transmission for further inspection. 


a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 


b. Where leakage tends to run straight down, possible causes are a porous block, oil gallery cup plug, bedplate 
to cylinder block mating surfaces and seal bore. See proper repair procedures for these items. 


4. lf no leaks are detected, pressurize the crankcase as previously described. 
CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oi! seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
7. After the oil leak root cause and appropriate corrective action have been identified, replace component(s) as 
necessary. 


STANDARD PROCEDURE 
FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN Hl], Mopar® ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 


MOPAR® ENGINE RTV GEN Hl is used to seal components exposed to engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois- 
ture in the air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use, 


MOPAR® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® BED PLATE SEALANT is a unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bedplate and cylinder biock without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 


MOPAR® GASKET SEALANT is a slow drying, permanenily soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-layer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 402/16 oz. can 
w/applicator. 
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SEALER APPLICATION 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Mopar® Engine RTV GEN Il or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 


Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Material in an aerosol can should be used on engines with mullti- 
layer steel gaskets. 


ENGINE GASKET SURFACE PREPARATION 


To ensure engine gasket sealing, proper surface prep- 
aration must be performed, especially with the use of | 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 


Never use the following to clean gasket surfaces: 
« Metal scraper 
e Abrasive pad or paper to clean cylinder block 
and head 


* High speed power tool with an abrasive pad or a 
wire brush. 


NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 


80c073f0 


Only use the following for cleaning gasket surfaces: 
e Solvent or a commercially available gasket remover 
e Plastic or wood scraper. 
e Drill motor with 3M Roloc™ Bristle Disc (white or yellow). 


CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur- 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris- 
tle disc may be used on cast iron surfaces with care. 


REPAIR OF DAMAGED OR WORN THREADS 


Damaged or worn threads (excluding spark plug and camshaft bearing cap attaching threads) can be repaired. 
Essentially, this repair consists of drilling out worn or damaged threads, tapping the hole with a special Heli-Coil Tap, 
(or equivalent) and installing an insert into the tapped hole. This brings the hole back to its original thread size. 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Hell-Coil tools and inserts are readily available from automotive parts jobbers. 


HYDROSTATIC LOCKED ENGINE 


9- 2204 ENGINE - 3.5L - SERVICE INFORMATION 


LX 


When an engine is suspected to be hydrostatically locked, regardless of what caused the problem, the following 


steps should be used. 


CAUTION: DO NOT use starter motor to rotate the engine, severe damage may occur. 


1. Inspect air cleaner, induction system and intake manifold to insure system is dry and clear of foreign material. 


2. Remove negative battery cable. 


3. Place a shop towel around the spark plugs when removing them from the engine. This will catch any fluid that 


may possibly be in the cylinder under pressure. 


4. With all spark plugs removed, rotate engine crankshaft using a breaker bar and socket. 
. Identify the fluid in the cylinder(s) (i.e., coolant, fuel, oil or other). 


an 


6. Make sure ail fluid has been removed from the cylinders. Inspect engine for damage (i.e., connecting rods, pis- 


tons, valves, etc.) 


7. Repair engine or components as necessary to prevent this problem from re-occurring. 


CAUTION: Squirt approximately one teaspoon of oil into the cylinders, rotate engine to lubricate the cylin- 


der walls to prevent damage on restart. 


8. Install new spark plugs. 

9. Drain engine oil and remove oil filter. 

10. Install a new oil filter. 

11. Fill engine with specified amount of approved oil. 
12. Connect negative battery cable. 

13. Start engine and check for any leaks. 


ENGINE CORE AND OIL GALLERY PLUGS 


Using a blunt tool such as a drift (3) and a hammer, 
strike the bottom edge of the cup plug (5). With the 
cup plug rotated, grasp firmly with pliers (2) or other 
suitable tool and remove plug (5). 


CAUTION: Do not drive cup plug into the casting 
as restricted cooling can result and cause serious 
engine problems. 


Thoroughly clean inside of cup plug hole in cylinder 
block or head. Be sure to remove old sealer. Lightly 
coat inside of cup plug hole with Mopar® Stud and 
Bearing Mount. Make certain the new plug is cleaned 
of all oil or grease. Using proper drive plug, drive plug 
into hole so that the sharp edge of the plug is at least 
0.5 mm (0.020 in.) inside the lead-in chamfer. 


lt is not necessary to wait for curing of the sealant. 


The cooling system can be refilled and the vehicle placed in service immediately. 


9209-4] 
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REMOVAL 


NOTE: Capture and store any residual fluid drain- 
age, or leakage from ancillary components, in the 
appropriately marked containers. 


ie 


oO ON OO 


Perform the fuel pressure release procedure (Refer 
to 14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE). 


. Center and secure the steering wheel. 
. Disconnect negative battery cable. 
. Evacuate the air conditioning system (Refer to 24 - 


HEATING & AIR CONDITIONING/PLUMBING - 
STANDARD PROCEDURE). 


. Remove the hood. 

. Remove the windshield cowl assembly. 

. Raise and support the vehicle. 

. Remove the lower engine close out panel. 

. Drain the cooling system (Refer to 7 - COOLING - 


STANDARD PROCEDURE). 


10. Disconnect the lower radiator hose (2) . 


11. Remove the front drive axles and housing (if 


equipped with AWD). 
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12. 


13. 


14. 


15. 


16. 


Disconnect the generator electrical connectors 
(Refer to 8 - ELECTRICAL/CHARGING/GENERA- 
TOR - REMOVAL). 

Separate the steering column coupling (1) from 
the steering gear (3). 


81349335 


sd 


Remove the starter and spacer plate (Refer to 8 - 
ELECTRICAL/STARTING/STARTER MOTOR - 
REMOVAL). 


Disconnect the oil cooler hose at the oil cooler (3) 
and remove the cooler hose retainer at the trans- 
mission. 

Disconnect the transmission line bracket at the 
A/C compressor and allow the bolt to rest on the 
cradle. 


orst861 | 
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17. Disconnect the ground strap (3) at the right trans- 
mission housing. 


18. Disconnect the engine block heater wiring con- 
nector (4) and set aside (if equipped). 
19. Remove the crankshaft position sensor (Refer to 


14 - FUEL SYSTEM/FUEL INJECTION/CRANK- 
SHAFT POSITION SENSOR - REMOVAL). 


| 
B134a347 


20. Disconnect the left #2 oxygen senor (3) electrical 
connector and separate the exhaust manifold from 
the left exhaust pipe (2). 


if 
i 
i 
i 
i 
i 


Bi34b8ac 
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21. Disconnect the right #2 oxygen senor (2) electrical 
connector and separate the exhaust manifold from 
the right exhaust pipe (4). 


22. Remove the flex plate inspection cover and torque 
converter bolts (3). 


8134beaa 


8134bf0F 
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23. 


24, 


25. 
26. 


27. 


Remove the transmission housing to engine 
mounting bolts (2) accessible. 


Remove the engine mounting to cradie fasteners. 


Lower the vehicle. 

Remove the upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD © - 
REMOVAL). 


Disconnect the heater hose (2) and coolant reser- 
voir hose (3) from the rear coolant pipe (1). 
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28. 
29. 


30. 


31. 
32. 


33. 


34, 
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Disconnect the oxygen sensor connector and the 
ground wire on the left cylinder head cover. 
Disconnect the coolant temperature, cam position, 
oil pressure sensor electrical connectors. 


Disconnect the left ignition coil (2) and fuel injec- 
tor harness connectors and position the wiring 
harness (8) aside 


Remove the right intake manifold support braces. 


Disconnect the capacitor and ground strap from 
the right cylinder head cover. 


Disconnect the oxygen sensor, knock, EGR, injec- 
tor and ignition coil harness connectors and posi- 
tion the wiring harness aside. 

Disconnect the engine wiring harness from the 
transmission housing and remove the remaining 
transmission housing bolts. 


Lx 


35. Connect the engine lifting bracket (2) from special 
tool kit 6534B to the right rear of the cylinder 
head outer most bolt access hole (5). 


36. Install a bolt into the inner most bolt access hole 
(5) next to the engine lift bracket to assure lifting 
bracket positioning. 


37. Connect a engine hoisting chain (1) to the left tim- 
ing chain cover (2) engine lifting point and engine 
lift bracket. 


CAUTION: While slowly separating the engine 
from the vehicle, constant checks must be made 
to assure proper positioning and that no damage 
to other components or wiring harnesses occur 
during separation. 


NOTE: As the engine is hoisted from the engine 
bay area, remove the loosened A/C compressor 
bolt retaining the transmission cooler lines and 
direct the lines aside. 


38. Carefully remove the engine from the engine bay 
area. 


INSTALLATION 
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CAUTION: Care must be taken when installing the engine to prevent pinching the power steering rack sen- 


sor with the left engine mount. 


Lx 
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to the left tim- 


ing chain cover (2) lifting point and the engine lift- 


ing bracket. 


(1) 


a bolt into the inner most bolt hole (5) next to the 


(2) to the right rear of the cylinder head and install 
bracket (5). 


Install special tool #8534 B, engine lifting bracket 


2. Connect a engine hoisting chain 


1. 
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CAUTION: Care must be taken when installing the 
engine to prevent pinching the power steering 
rack sensor with the left engine mount. Constantly 
check to assure proper positioning and no dam- 
age occurs to other components or harnesses 
until union is made. 


NOTE: As the engine is flowered into the engine 
bay area, install and hand tighten the A/C com- 
pressor bolt retaining the transmission cooler 
lines. 


3. Carefully install the engine into the engine bay area 
and complete the union with the transmission. 
4. Properly route the engine wiring harness behind 


the engine and tighten the accessible transmission 
bolts to 68 N-m (50 ft.lbs.). 


5. Properly position the right engine harness (4) and 
connect the oxygen sensor, knock sensor, EGR, 
fuel injector and ignition coil harness connectors. 

6. Connect the capacitor (3) and ground strap (3) to 
the right cylinder head cover. 


7. Install the right intake manifold support braces. 
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8. Properly position the left engine harness (3) and 
connect the ignition coil (2) and fuel injector har- 
ness connectors. 


9. Connect the coolant temperature, cam position, oil 
pressure sensor harness connectors. 


10. Connect the oxygen sensor, and the ground wire, 
to the left cylinder head cover. 


8134b4b5 


11. Connect the heater hose (2) and coolant reservoir 
hose (3) to the rear coolant pipe (4). 


12. Install the upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD © - 
INSTALLATION). 


13. Connect the upper radiator hose. 


8134b2ca 
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14. Raise and support the vehicle. 

15. Install the engine mounting nuts and tighten to 
101 N-m (75 Ibs.ft.). 

16. install the remaining transmission housing bolts 
and tighten to 68 N-m (50 ft.lbs.). 


8134b2c0 


17. Install the torque converter bolts (3). Tighten bolts 
to 75 N-m (55 Ibs.ft.}. 

18. Install the torque converter inspection cover. 
Tighten bolts to 12 N-m (105 Ibs. in.) 


LX 
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19. Connect the right exhaust pipe to the exhaust 
manifold (1) and connect the oxygen sensor (2). 


20. Install the front drive axle housing and front axle 
shatts (if equipped with AWD). 


\ 
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21. Connect the left exhaust pipe to the exhaust man- 
ifold (2) and connect the oxygen sensor (3) 


22. Install the crankshaft position sensor (Refer to 14 
- FUEL SYSTEM/FUEL INJECTION/CRANK- 
SHAFT POSITION SENSOR - INSTALLATION). 


23. Connect the engine block heater (4) (if equipped). 


24. Connect the ground strap (3) at the right transmis- 
sion housing. 
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25. Tighten the transmission line bracket at the A/C 
compressor. 

26. Connect the oll cooler hose at the cooler (3) and | 
secure the cooler hose retainer at the transmis- 
sion. 


27. Connect the lower radiator hose (2). | 


28. Install the starter and spacer plate (Refer to 8 - 
ELECTRICAL/STARTING/STARTER MOTOR. - 
INSTALLATION}. 


81348617 
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29. Align and connect the steering column coupler (1) re tre AR eee RE ose 
to the steering gear (3). 


30. Connect the generator electrical connectors 
(Refer to 8 - ELECTRICAL/CHARGING/GENERA- 
TOR - INSTALLATION). 


31. Install new oil filter. 
32. Install the lower engine close out panel. 
33. Lower the vehicle. 


34. Fill the cooling system to the proper level using 
the appropriate coolant. 


35. Fill engine crankcase with proper oil to correct 
level (Refer to LUBRICATION & MAINTENANCE/ 
FLUID TYPES - SPECIFICATIONS). 


36. Evacuate and recharge air conditioning. 
37. Install the windshield wiper cowl assembly. 
38. Install the hood. 

39. Connect the negative battery cable. 


40. Start engine and run until operating temperature 
is reached and radiator fans cycle. 81349935 


41. Check ail fluid levels and properly fill. . a 
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DESCRIPTION SPECIFICATION 


a ee Standard 
860mm 
0mm 


CYLINDER BLOCK 
SPECIFICATIONS 


DESCRIPTION 


Cylinder Bore Diameter 96.0 mm + 0.0076 3.780 in. + 0.0003 in. 
OukoF Round (Max) 0.076 mm 
Taper (Max.) 0.051 mm 0.002 in. 


PISTONS 


DESCRIPTION SPECIFICATIONS 
Metric Standard 


Aluminum (Full Floating Pins) 

95.98 mm = 0.079 mm 
‘56-443 grams 
435-438 grams 


Piston Ring Groove Diameter #1 87.4-87.6 mm 3.441-3.449 in. 
Piston Ring Groove Diameter #2 86.3-86.5 mm 3.397-3.4055 in. 
Piston Ring Groove Diameter #3 85.8-86.0 mm 3.378-3.385 in. 


PISTON PINS 


DESCRIPTION SPECIFICATIONS 


Full Fating 
0.005-0.015 mm 0.002-0.0006 in. 
0.007-0.078 mm 


PISTON RINGS 


DESCRIPTION 
Standard 


Ring Gap-Top Compression Ring 0.20-0.36 mm 0.008-0.014 in. 


Ring Gap-2nd Compression Ring 0.20-0.40 mm 0.0078-0.0157 in. 
(Micro-Napier 


Ring Gap-Oil Control (Steel Rails) 0.25-0.76 mm 0.010-0.030 in. 


SPECIFICATIONS 
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PISTON RING SIDE CLEARANCE 


DESCRIPTION SPECIFICATIONS 


etre Sancta 
Top and Second Compression Ring 0.04-0.08 mm 0.0016-0.0031 in. 
Oil Ring (Steel Rails 0.038-0.184 mm 0.0015-0.0073 in. 


PISTON RING WIDTH . 


DESCRIPTION 


SPECIFICATIONS 
Top Compression Ring 1.17-1.19 mm 0.0461-0.0469 in. 


2nd Compression Ring (Micro- 1.47-1.49 mm 0.058-0.059 in 
Napier 
Oil Control (Steel Rails) 0.445-0.470 mm 0.0176-0.0186 in. 


CONNECTING RODS 


DESCRIPTION SPECIFICATIONS 


CRANKSHAFT MAIN BEARING JOURNALS 


DESCRIPTION SPECIFICATIONS 
Standard 
63.987-64.013 mm 2.519-2.520 in 


Main Bearing Diametrical Clearance 0.032-0.062 mm 0.0013-0.0024 in 


End Play (MAX) 


CONNECTING ROD JOURNALS 


DESCRIPTION SPECIFICATIONS 
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CAMSHAFT 


DESCRIPTION SPECIFICATIONS 
a 
43.038-43.059 mm 1.6944-1.6953 in 


Diametrical Clearance 0.078-0.12 mm 0.003-0.0047 in. 


Diametrical Clearance (MAX) 0.0059 in. 
Bearing Journal Diameter 42.939-42 960 mm 1.6905-1.6973 in 
End Play 0.03-0.035 mm 0.001-0.074 in. 


VALVE TIMING-INTAKE VALVE 


VALVE TIMING-EXHAUST VALVE 


Centerline 110° 


CYLINDER HEAD 


DESCRIPTION SPECIFICATIONS 
cc 
Gasket Thickness (Compressed) | Emm 0.059 in. 


VALVES 


DESCRIPTION SPECIFICATIONS 
Standard 


Length-Exhaust (Overall) 4.9673-4.9902 in. 


9- 2222 ENGINE - 3.5L - SERVICE INFORMATION LX 


DESCRIPTION SPECIFICATIONS 


Standard 
0.2730-0.2737 in. 
0.2719-0.2726 in. 
0.0009-0.0026 in. 

0.0114 in. 


Stem Diameter-Intake 6.935-6.953 mm 
Stem Diameter-Exhaust 6.906-6.924 mm 
Stem-to-Guide Clearance-intake 0.022-0.065 mm 


Stem-to-Guide Clearance-Intake 0.29 mm 
(MAX.) Rocking Method 


Stem-to-Guide Clearance-Exhaust 


0.051-0.094 mm 0.002-0.0037 in. 


Stem-to-Guide Clearance-Intake 0.370 mm 0.0146 in. 
(MAX.) Rocking Method 

Valve Lift-Intake (Zero Lash) 8.55 mm 0.3367 in. 

Valve Lift-Exhaust (Zero Lash) 6.53 mm 0.2571 in. 


0.0329-0.0459 in. 
0.0567-0.0697 in. 
1.6680-1.7187 in. 
1.780-1.8305 in. 


0.835-1.165 mm 
1.44-1.77 mm 
42.366-43.665 mm 
45.205-46.486 mm 


Valve Margin-intake 
Valve Margin-Exhaust 
Valve Stem Tip Height-intake 
Valve Stem Tip Height-Exhaust 


VALVE SPRINGS 


DESCRIPTION SPECIFICATIONS 
[erie Siandard 
Free Length-Intake (Approx.) 43.675 mm 1.7195 in. 
Free Length-Exhaust- Yellow 47.1 mm 1.8543 in. 
(Approx.) 
Free Length-Exhaust- White 48.3 mm 1.9015 in. 
(Approx.) 
Spring Force-Intake (Valve Closed) 309-358 N @ 38.0 mm 69.5-80.5 Ibs. @ 1.4961 in. 
Spring Force-Exhaust- Yellow-(Valve 314-354 N @ 38.0 mm 70.5-79.5 lbs. @ 1.496 in. 
Closed) 
Spring Force-Exhaust- White-(Valve 355-401 N @ 38.0 mm 80-90 Ibs. @ 1.496 in. 
Closed) 
Spring Force-Exhaust- Yellow-(Valve 579-640 N @ 31.47 mm 130-144 Ibs. @ 1.239 in. 
Open) 
Spring Force-Exhaust- White-(Valve 621-687 N @ 31.47 mm 139,.5-154.5 Ibs. @ 1.239 in. 
Open) 


836-907 N @ 29.45 mm 188-204 Ibs. @ 1.1594 in. 


Spring Force-Intake (Valve Open) 


Color of Spring (Top of Coils)- Yellow or White 
Exhaust-Left Hand Coil Direction 


Wire Diameter-Intake 
Wire Diameter-Exhaust 
Spring Installed Height * 


Number of Golls-intake 
Color of Spring (Top of Coils)- Orange 
Intake-Right Hand Coil Direction 


4.29-4.35 mm 0.1547-0.1570 in. 
3.93-3.99 mm 0.1547-0.1570 in. 


38.0 mm 1.4961 in. 
* Spring Seat to Bottom Retainer-intake and Exhaust 
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OlL. PUMP 


DESCRIPTION SPECIFICATIONS 
Standard 
0.003 in 


0.001 in 


Inner and Outer Rotor Thickness 0.563 in. 
(MIN.) 


Outer Rotor Thickness (MAX.) 0.015 in. 
Outer Rotor Diameter (MIN.) 3.149 in 


Tip Clearance Between Rotors 0.008 in 


OIL PRESSURE 


DESCRIPTION SPECIFICATIONS 


NOTE: At Normal Operating Temperatures 


Pressure @ Curb Idle Speed * 34.47 kPa Min. (65 PS! MIN.) 
Pressure @ 3000 RPM 300-724 kPa (45-105 PSI.) 


“CAUTION: If pressure is zero at curb idle, DO NOT run engine at 3000 RPM. 


TORQUE - 3.5L 


DESCRIPTION | Nm | Ft. Lbs. 


Camshaft Sprocket Bolt - Right Side 102 +% 75 +%4 
Turn Tum 

Camshaft Sprocket Bolt - Left Side 102 +14 75414 
Turn Turn 


Camshaft Thrust Plate - Bolts eee a ee ty 250 
250 


Connecting Rod Cap - Bolts 27 +¥4 20 +% 
Turn Turn 


Crankshaft Main Bearing Cap 20 +144 
Inner Main Cap Bolts Turn 


27 +V% 
Turn 
28 

1 


6 


Crankshaft Main Bearing Cap 
Outer Main Cap Bolts 


Tie Bolts (Horizontal) 


Crankshaft Damper - Bolt 


Cylinder Head Bolts* 45 
-Step 1 

Cylinder Head Boits* 88 65 
-Step 2 

Cylinder Head Boits* 88 65 
-Step 3 

Cylinder Head Boits* +4 Turn +1, Turn 
-Step 4 


*Refer to procedure for tightening sequence. (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION} 


Cylinder Head Cover - Bolts ie ee eet 
Exhaust Manifold to Cylinder Head - Bolts eae Es 
Exhaust Manifold Heat Shield - Bolts Bae eee 
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DESCRIPTION 
Flex plate to Crankshaft 95 
Flex plate to Torque Converter 75 


Intake Manifold - Lower 28 
Intake Manifold - Upper 


Oil Pan 
-M6 Bolts 


Oi} Pan 
-M8 Bolts 


Oil Pan to Transmission Bell Housing 
Flex Plate Inspection Cover 


Ft. Lbs. 


~ 
© 


wwe fk 

Roy PO 
on 
On 


—s 
NM 
: , 
QO 
ne) 


N 
oO 


dk 
nN 
j=) Q 


Oil Pan Drain Plug 2 
Oil Cooler Connector Bolt 


Oil Fitter 


ap 
ol 


oh, — feo 
= nh NM 
on 
ao 


oO 
oO 


Timing Belt Tensioner Pulley Assembly - Bolt 


Oil Pump to Block - Bolts 2 


Engine Mount to Cradle - Nuts 


55 

7 
61 

8 

8 
75 
75 
31 
28 
28 


oO 
— 


all: —_i, 
no ny 
Bh nN 
cont (on 


Timing Belt Cover 105 
-M6 Bolts 

Timing Belt Cover 28 250 
-M8 Bolts 

Timing Belt Cover 5A 40 - 


-M10 Bolts 
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SPECIAL TOOLS 
3.5L ENGINE 


Puller 1023 


4 i" \ Z "Risers Sy 
Biside6d 
— Damper Holding Fixture 9365 


Connecting Rod Installation Guides 8189 


Camshaft Seal Installer MD-998306 


Crankshaft Damper Installer Bolt C-4685-C1 


B0b39I2c 


Puller 8454 


Crankshaft Damper Installer 6792-1 


SS, 


Vibration Damper Remover Insert 9020 - Crank 
Sprocket Remover Insert C4685-C2 
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Front Crankshaft Seal Remover 6341A 


Driver 6342 


Crankshaft Seal Protector 6780-2 


aoriatze Valve Spring Adapter 6527 
DIAL INDICATOR C-3339 


Lx 


© 


BOucSfa 


Indicator, Cylinder Bore C-119 


Crankshaft Real Seal Retainer Alignment Fixture 
8225 


Release Probe 8351 
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Driveline Support Fixture 8534B 
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ELEMENT-AIR CLEANER 
REMOVAL 


1. Disconnect the CCV hose (4) at the housing cover 
(2). 


2. Release the housing cover tabs (3). 


81353578 


3. Lift the cover (1) and pull toward the front of the 
vehicle to release the rear cover to housing align- 
ment tabs. 


4, Remove the element (2). 


Lx 


INSTALLATION 


1. 
2. 


Install the air filter element (2) into air box. 


Position the cover (1) so that the rear locking tabs 
insert into the lower housing. 


Seat cover (1) onto element housing and assure 
that the front locking tabs engage. 


Reconnect the CCV hose (3). 
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81353876 


9- 2230 ENGINE - 3.5L - SERVICE INFORMATION 


HOUSING-AIR CLEANER 
REMOVAL 


1. Separate the air inlet duct (5) at the element hous- 
ing (6). 

2. Disconnect the CCV hose (2) at the element hous- 
ing (6). 

3. Remove the housing retaining bolt (1). 

Pull housing up and off of the locating pin. 

5. Remove element housing (6) from vehicie. 


LX 


saad 


81341950 


INSTALLATION 

1. Align the housing (6) with the lower air inlet duct 
and alignment grommet in the wheel housing. 

2. Properly fit the housing (6) and install housing 
retaining bolt (4). 

3. Connect the inlet air duct (5) to the housing (6) and 
tighten clamp. 

4. Connect the CCV hose (2) to housing. 


81341050 
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CYLINDER HEAD(S) 
DESCRIPTION 


The aluminum alloy cylinder heads feature cross- flow type intake and exhaust ports. Valve guides and seat inserts 
are powdered metal. Valves are arranged in a “V”, with each camshaft on center. To improve combustion speed the 
chambers are a compact spherical design with a squish area of approximately 30 percent of the piston top area. 
The cylinder heads are common to either cylinder bank by reversing the direction of installation. 


DIAGNOSIS AND TESTING 
CYLINDER HEAD GASKET 


A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 
Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
« Loss of engine power 
e Engine misfiring 
* Poor fuel economy 
Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
® Engine overheating 
e Loss of coolant 
e Excessive steam (white smoke) emitting from exhaust 
* Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl- 
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately a 50-70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 
WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 


VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


lf a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester’s 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 


CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 
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REMOVAL - CYLINDER HEAD(S) 


RIGHT CYLINDER HEAD 


1 
2. 
3. 


14. 
15. 


Perform the fuel relief procedure. 
Disconnect the negative battery cable. 


Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


. Remove the upper intake manifold (Refer to 9 - 


ENGINE/MANIFOLDS/INTAKE MANIFOLD _ - 
REMOVAL). 


. Remove the lower intake manifold (Refer to 9 - 


ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 


. Remove accessory drive belt (6). 
. Remove accessory drive belt idler pulley. 
. Remove the power steering mounting bolts and set 


the pump aside (Refer to 19 - STEERING/PUMP - 
REMOVAL). 


Raise the vehicle. 


. Remove crankshaft damper (4) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL. 


. Remove lower outer timing belt cover bolts. 


. Remove front exhaust pipe to exhaust manifold 
mounting nuts (1). 


. Disconnect both oxygen sensor (2) harness con- 
nectors on each side. 


Lower vehicle. 


Remove the remaining outer timing belt cover 
bolts and cover. 


Lx 
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Fig. 1 
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TIMING GEAR ALIGNMENT 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2- RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 

Alour ee HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
HT 

4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

Pepe PINDER HEAD TO INNER TIMING BELT COVER BOLTS - 12- TIMING BELT TENSIONER 


16. Rotate the engine to TDC and align timing belt marks (1,8,9). 
17. Remove the timing belt tensioner (12) and reset the tensioner (Refer to 9 - ENGINE/VALVE TIMING/TMNG 
BELT/CHAIN TENSIONER&PULLEY - REMOVAL), 


48. Remove the timing belt (4) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 
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19. Remove the right cylinder head cover to cylinder 
head ground strap and capacitor (3). 


20. Remove the EGR valve and tube assembly. 
21. Remove the right cylinder head cover. 


813 b4d3 


22. Remove the right rocker arm assembly (2). 


Bit tad4s 
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23. Remove the right rear camshaft thrust plate (1). 


8099f226 


24. Counterhold the cam gear and remove the right 
cam gear retaining bolt. 


SOA 
ae 
a a 
8137043a 


; 
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25. Push the camshaft (5) out of the back of the cyl- 
inder head approximately 3.5 inches and remove 
the right cam gear. 


26. Remove the inner timing cover to cylinder head 
retaining bolts. 


27. Remove the cylinder head bolts in REVERSE of 
tightening sequence. 


28. Remove the cylinder head. 
29. Clean and inspect all mating surfaces. 


80attded 


LEFT CYLINDER HEAD 
1. Perform the fuel relief procedure. 
2. Disconnect the negative battery cable. 


3. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


4. Remove the upper intake manifold. 


5. Remove the lower intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 


. Remove the accessory drive belt (6). 
. Remove the belt tensioner (1). 
Remove the accessory drive idler pulley. 


. Remove the power steering mounting bolis and set 
pump (2) aside. 

10. Remove the crankshaft damper (4) (Refer to 9 - 

ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 

REMOVAL. 


11. Remove the lower outer timing belt cover. 
12. Raise and support the vehicle. } 


OMN 


81380859 
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13. Remove the front exhaust pipe to exhaust mani- 
fold mounting nuts (2). 


14. Disconnect both oxygen sensor harness connec- 
tors (1,2). 


8134b8ac 
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1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2- RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
eae HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 14 - TIMING BELT TENSIONER PULLEY 
Poe ee HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


15. Lower the vehicle. 


Q.- 


16. 


17. 
18. 


19. 


20. 


21. 
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Remove the outer timing belt cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL). 


Rotate the engine to TDC and align the timing marks (1,8,9). 


Remove the timing belt tensioner (12), timing belt (4), then reset tensioner. (Refer to 9 - ENGINE/VALVE TIM- 
ING/TMNG BELT/CHAIN TENSIONER&PULLEY - REMOVAL) 


Remove the left cylinder head cover to cylinder 
head ground strap (3). | 


Remove the left cylinder head cover. 


Remove the left rocker arm assembly (2). 


B0b171 4 


> 4 ENGINE - 3.5L - SERVICE INFORMATION 9 - 2239 


22. Remove the left camshaft thrust plate (1). 


23. Counterhold the left cam gear and remove the 
cam gear retaining bolt. (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL) 


24. Push the camshaft out of the back of the cylinder 
head approximately 3.5 inches and remove the 
cam gear.Remove the front timing belt housing to 
cylinder head bolts. 


25. Remove the cylinder head bolts in REVERSE of 
tightening sequence. 


26. Remove the cylinder head. 
27. Clean and inspect all mating surfaces. 


ASN 
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so 
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CLEANING 


To ensure engine gasket sealing, proper surface preparation must be performed, especially with the use of alumi- 
num engine components and multi-layer steel cylinder head gaskets. 


NOTE: Multi-Layer Steel (MLS) head gaskets require a scratch free sealing surface. 


Remove all gasket material from cylinder head and block (Refer to 9 - ENGINE - STANDARD PROCEDURE). Be 
careful not to gouge or scratch the aluminum head sealing surface. 


Clean all engine oil passages. 


INSPECTION 


1. Before cleaning, check for leaks, damage and 
cracks. 

2. Clean cylinder head and oil passages. 

3. Check cylinder head for flatness. 

4. Cylinder head must be flat within: 
e Standard dimension = less than 0.05 mm (0.002 

inch.) 

® Service Limit = 0.2 mm (0.008 inch.) 


® Grinding Limit = Maximum of 0.2 mm (0.008 
inch.) is permitted. 


CAUTION: 0.20 mm (0.008 in.) MAX is a combined 
total dimension of the stock removal limit from 
cylinder head and block top surface (Deck) 
together. 


INSTALLATION - CYLINDER HEAD(S) 


RIGHT CYLINDER HEAD 


CAUTION: THE CYLINDER HEAD GASKETS ARE 
NOT INTERCHANGEABLE BETWEEN CYLINDER 
HEADS AND ARE CLEARLY MARKED RIGHT OR 
LEFT. 


tN 


The cylinder head bolts are tightened using a 
torque plus angle procedure. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down the bolts must be replaced.. 


Necking can be checked by holding a scale or straight 
edge against the threads. !f all the threads do not con- 
tact the scale the bolt must be replaced. 


CAUTION: When cleaning cylinder head and cylin- 
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
ONLY a wooden or plastic scraper (Refer to 9 - 
ENGINE - STANDARD PROCEDURE - ENGINE 
GASKET SURFACE PREPARATION). 


1. Clean sealing surfaces of cylinder head and block. 


| 
| 
| 


SaaS: cree 
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CAUTION: Ensure that the correct head gaskets are used and are oriented correctly on cylinder block. 


NOTE: Before installing the cylinder head bolts, lubricate the threads with clean engine oil. 


2. Install the cylinder head over locating dowels and finger tighten the head bolts. 
3. Tighten the cylinder head bolts in the following sequence, using the 4 step torque-turn method. Tighten according 
to the following torque values:. 
* Step 1: All to 61 N-m (45 ft. Ibs.) 
e Step 2: All to 88 N-m (65 ft. Ibs.) 
e« Step 3: All (again) to 88 N-m (65 ft. Ibs.) 
* Step 4: + 90° Turn De not use a torque wrench for this step. 
4. Bolt torque after 90° turn should be over 122 N-m (90 ft. Ibs.) in the tightening direction. If not, replace the bolt. 


5. Install the inner timing cover to cylinder head bolts. 
Tighten bolts to 54 N-m (40 Ibs.ft.). 


6. Install camshaft sprocket (2) Counterhold the cam- 
shaft sprocket gear (2) and tighten the camshaft 
sprocket bolt to 102 N-m plus a 1/4 turn (75 Ibs. ft. 
plus a 1/4 tum). (Refer to 9 - ENGINE/VALVE TIM- 
ING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


7. Install the rear camshaft thrust plate (1) and seal 
(3) and the EGR valve. 


80391226 
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TIMING GEAR ALIGNMENT 


4 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2- RIGHT CAMSHAFT GEAR & - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
3 oe PINDER HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
RIGHT 

4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

6 eV LINDER HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 

Uu 


8. Rotate the camshaft gear to it’s alignment mark (1) and check the left camshaft gear (7) and crankshaft gear 
timing alignment marks (9). 

9. Install the timing belt (4) and tensioner (12) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 


Lx 


10. Install the timing belt outer cover (1) (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 


11. Install the power steering reservoir (2). 


12. Install the vibration damper (4) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 


13. Install the accessory drive belt tensioner (1). 
i4. Install the accessory drive belt idler pulley. 
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15. Install the right exhaust manifold (Refer to 9 - 
ENGINE/MANIFOLDS/EXHAUST MANIFOLD - 
INSTALLATION). 


16. Raise and support the vehicle. 


17. Install the front exhaust pipe (1) and connect the 
oxygen sensors (2). 


18. Lower the vehicie. 


Fig. & 


19. Install the right rocker arm assembly. tae _ 

20. Install the right cylinder head cover, ground strap 
(3) and insulator. 

21. Install lower intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/NTAKE MANIFOLD © - 
INSTALLATION). 

22. Install the fuel rail. 

23. Install the upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/ANTAKE MANIFOLD — - 
INSTALLATION). 

24. Connect the air cleaner element housing (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 

25. Fill the coolant system. 


26. Connect the negative battery cable. icy —— ee 
eb NN sor} 


Sat ae 
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Fig. 6 
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LEFT CYLINDER HEAD 


CAUTION: THE CYLINDER HEAD GASKETS ARE 
NOT INTERCHANGEABLE BETWEEN CYLINDER 
HEADS AND ARE CLEARLY MARKED RIGHT OR 
LEFT. 


The cylinder head bolts are tightened using a 
torque plus angle procedure. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down the bolts must be replaced. 


Necking can be checked by holding a scale or straight 
edge against the threads. If all the threads do not con- 
tact the scale the bolt must be replaced. 


CAUTION: When cleaning cylinder head and cylin- 
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
ONLY a wooden or plastic scraper (Refer to 9 - 
ENGINE - STANDARD PROCEDURE - ENGINE 
GASKET SURFACE PREPARATION). 


1. Clean sealing surfaces of cylinder head and block. 


CAUTION: Ensure that the correct head gaskets 
are used and are oriented correctly on cylinder 
block. 
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2. Install head gasket over locating dowels. Ensure the gasket is installed on the correct side of engine. 


NOTE: Before installing the cylinder head bolts, lubricate the threads with engine oil. 


3. Install the cylinder head over locating dowels, insert and finger tighten the head bolts. 
4. Tighten the cylinder head bolts in the sequence shown in. Using the 4 step torque-turn method, tighten according 


to the following torque values: 

e Step 1: All to 61 N-m (45 ft. Ibs.) 

e Step 2: All to 88 N-m (65 ft. ibs.) 

e Step 3: All (again) to 88 N-m (65 ft. Ibs.) 


* Step 4: + 90° Turn Do not use a torque wrench for this step. 


5. Bolt torque after 90° turn should be over 122 N-m (90 ft. Ibs.) in the tightening direction. If not, replace the bolt. 
6. Install the inner timing cover to cylinder head bolts. Tighten bolts to 54 N-m (40 Ibs.ft.). 
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7. Install camshaft sprocket. Counterhold the cam- 
shaft sprocket gear and tighten the camshaft 
sprocket bolt to 102 N-m plus a 1/4 turn (75 Ibs. ft. 
plus a 1/4 turn) 
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8. Install the rear camshaft thrust plate (1) and seal r ere 
(3). 


8099f226 
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TIMING GEAR ALIGNMENT 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
aene HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

peer peor HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


9. Rotate the camshaft gear (7) to it’s alignment mark (8) and check the right camshaft gear (1) and crankshaft 
gear timing (9) alignment marks. 
10. Install the timing belt (4) and tensioner (11) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 
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11. Install the timing belt front cover (1) (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 


81119980 


12. Install the accessory drive belt tensioner (1). 
13. Install the accessory drive belt idler pulley. 
14. Install the vibration damper (3) (Refer to 9 - ok 


ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 


81360859 
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15. 


16. 
17. 


18. 
19. 
20. 


21. 


22. 
23. 


24. 


25. 
26. 
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Install the left exhaust manifold. (Refer to 9 - 
ENGINE/MANIFOLDS/EXHAUST MANIFOLD - 
INSTALLATION). 

Raise the vehicle. 

Connect the left exhaust pipe (2) and connect the 
oxygen sensor (3). 


87 34bBac 


Lower the vehicle. 
install the left rocker arm assembly. 


install the left cylinder head cover and ground 
strap. 

install lower intake manifold (4) (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD — - 
INSTALLATION). 

install the fuel rail (4). 

Install the upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD © - 
INSTALLATION). 

Connect the air cleaner element housing (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 


Fill the coolant system. 
Connect the negative battery cable. 


8134b4b5 
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RIGHT CYLINDER HEAD 
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TIMING GEAR ALIGNMENT 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 
2 - RIGHT CAMSHAFT GEAR 
Bee HEAD TO INNER TIMING BELT COVER BOLTS - 


4- TIMING BELT 
§ - WATER PUMP PULLEY 
fee HEAD TO INNER TIMING BELT COVER BOLTS - 


7 - LEFT CAMSHAFT GEAR 
8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
9 - CRANKSHAFT GEAR ALIGNMENT MARK 


10 - CRANKSHAFT GEAR 
11 - TIMING BELT TENSIONER PULLEY 
12 - TIMING BELT TENSIONER 


1. Disconnect the negative battery cable. 


2. Remove front timing cover and align the camshaft gear (1,8) and crankshaft gear timing mark (9) to TDC (Refer 


to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - REMOVAL). 


3. Remove timing belt (4). 
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4. Remove the right camshaft sprocket (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT/CHAIN 
AND SPROCKETS - REMOVAL). 


5. Remove the EGR valve and camshaft thrust plate 
(1) from the rear of the cylinder head. 
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6. Remove the cylinder head cover (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

7. Remove the rocker arm assembly (Refer to 9 - 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL). 

8. Maneuver the camshaft rearward and out of the 
cylinder head approximately 3.5 inches. 


Fig. 9 


NOTE: Care must be taken not to damage the cylinder head to seal or camshaft journal surfaces when 
removing the camshaft seal. 


9. Using an appropriate driver carefully remove cam- 
shaft oil seal. 
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TIMING GEAR ALIGNMENT 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
ae HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 

4 - TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 41- TIMING BELT TENSIONER PULLEY 

foe REE HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


1. Disconnect the negative battery cable. 

2. Drain cooling system. 

3. Remove front timing cover and align the camshaft gear and crankshaft gear timing marks to TDC (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - REMOVAL). 

4. Remove the rear timing cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL). 

5. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 


6. Remove the rocker arm assembly (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER ASSY 
- REMOVAL). 
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7. Remove the camshaft thrust plate (1) from the rear 
of the cylinder head. 


8. Maneuver the camshaft rearward and out of the 
cylinder head approximately 3.5 inches 


80991226 
ene 


NOTE: Care must be taken not to damage the cylinder head to seal or camshaft journal surfaces when 
removing the camshaft seal. 


9. Using an appropriate driver (1) carefully remove 
camshaft oil seal. 
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INSTALLATION 
RIGHT CYLINDER HEAD 


1. Position the camshaft seal into the cylinder head. 
2. Using MD-998306 (2) tap the seal into place. 
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Apply light coat of clean engine oil to the camshaft 

oil seal lip and 6788 Seal Protector Sleeve (2). 

4. Install oi! seal 6788 Seal Protector Sleeve (2) onto 
the camshaft. 

5. Slide the camshaft (3) forward, inserting the seal 

protector (2) through the camshaft seal until the 

camshaft (3) seats. 


6. Remove Special Too! (2) from the camshaft. 
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install the camshaft thrust plate (1), and new seal 


(3) to the rear of the cylinder head. 


cA 


2). 
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Install the EGR valve 


8. 


the cam- 


and tighten 


) 
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install camshaft sprocket 


9. 


81370438 


shaft sprocket bolt to 102 N-m (75 ft.lbs.). 
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TIMING GEAR ALIGNMEN 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7- LEFT CAMSHAFT GEAR 

2- RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
Boa NER HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

§ - WATER PUMP PULLEY V1 - TIMING BELT TENSIONER PULLEY 

6 - CYLINDER HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 

LEFT 


10. install the timing belt (4) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 

11. Install rocker assembly (1) (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER ASSY - 
INSTALLATION). 
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12. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION) 


yf 
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Fig. 10 


13. install the front timing belt cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 


14. Install the vibration damper (4) (Refer to 9 - (6) Ce 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - AS “ NEG wt 
INSTALLATION). vy WY i Y 


15. Fill cooling system (Refer to 7 - COOLING - ‘ we a a 
STANDARD PROCEDURE). gee 


16. Connect the negative battery cable. 
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LEFT CYLINDER HEAD 
1. Position the camshaft seal into the cylinder head 


(3) 
2. Using MD-998306 (2) tap the seal into place. 


3. Apply light coat of engine oil to the camshaft oil 
seal lip (8) and 6788 (2) Seal Protector Sleeve. 

4. Install oil seal (3) 6788 Seal Protector Sleeve (2) 
onto the camshaft (1) 

5. Slide the camshaft (1) forward, inserting the seal 
protector (2) through the camshaft seal (3) until the 
camshaft seats. 


6. Remove 6788 (2) from the camshaft (1). 
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7. Install the camshaft thrust plate (1} and new seal 
(3) to the rear of the cylinder head. 

8. Install rear timing belt cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- INSTALLATION). 


80991226 
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1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
cone HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 

4 - TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11- TIMING BELT TENSIONER PULLEY 
pee HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


9. Install the camshaft gear (7) and align the timing marks (1,8,9) (Refer to 9 - ENGINE/VALVE TIMING/TIMING 
BELT/CHAIN AND SPROCKETS - INSTALLATION). 
10. Install the timing belt (4) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 
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11. install the rocker arm assembly (Refer to 9 - 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION). 


12. Install the cylinder head cover. 


8134b4b5 


Fig. 11 


13. Install the front timing belt cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 


14. Install the vibration damper (4) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
INSTALLATION). 


15. Fill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


16. Connect the negative battery cable. 
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CAMSHAFT(S) 
DESCRIPTION 


A single overhead camshaft per cylinder head provides valve actuation. The left camshaft accommodates a cam 
sensor pick-up wheel and is therefore longer. Each camshaft is supported by four bearing journals. A thrust plate 
attached to the rear of each cylinder head controls camshaft end play. Right and left camshaft driving sprockets 
support a timing mark, are keyed, and not interchangeable because of the cam sensor pick-up wheel on the left 
sprocket. Camshaft bearing lubrication is provided via a oil supply passage through each rocker shaft pedestal 
dowel. 


OPERATION 


The camshaft is driven by the crankshaft via drive sprockets and belt. The camshaft has precisely machined lobes 
to provide accurate valve timing and duration. 


REMOVAL 
NOTE: Camshafts are removed from the rear of ~ 
each cylinder head. 
1. Remove the cylinder head (Refer to 9 - ENGINE/ 

CYLINDER HEAD - REMOVAL). 
CAUTION: Care must be taken not to nick or 
scratch the journals when removing the camshaft. 
2. Carefully remove the camshaft (3) from the rear of 

the cylinder head. 

811391104 


INSPECTION 
1. Inspect camshaft bearing journals (4) for damage , 
| 
| 
| 
| 


and binding. If journals are binding, check the cyl- 
inder head for damage. Also check cylinder head 
oil holes for clogging. 


2. Check the cam lobe (5) and bearing surfaces for 
abnormal wear and damage. Replace camshaft if 
defective. 


NOTE: If camshaft is replaced due to lobe wear or 
damage, always replace the rocker arms. 


3. Measure the lobe (5) actual wear and replace cam- 
shaft if out of limit. Standard value is 0.0254 mm 
(0.001 in.), wear limit is 0.254 mm (0.070 in.). 
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INSTALLATION 


NOTE: Care must be taken not to scrape or nick 
the camshaft journals when installing the cam- 
shaft into position. 


1. Lubricate camshaft (3) bearing journals, camshaft 
lobes and camshaft seal (4) with clean engine oil 
and install camshaft (3) into cylinder head. 

2. Install the cylinder head (Refer to 9 - ENGINE/ 
CYLINDER HEAD - INSTALLATION). 
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COVER CYLINDER HEAD - LEFT 
REMOVAL 


WARNING: DO NOT START OR RUN ENGINE WITH 
CYLINDER HEAD COVER REMOVED FROM THE 
ENGINE. DAMAGE OR PERSONAL INJURY MAY 
OCCUR. 


1. Disconnect and isolate the negative battery cable. 


2. Remove the upper intake manifold from the engine 
(Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANI- 
FOLD -~ REMOVAL). 


3. Cover lower intake manifold (4) with a suitable 
cover during service. 


4. Disconnect and remove the three ignition coils (2). 


5. Remove the ground strap/resistor retaining bolt 
from the cylinder head cover. 


6. Lift up on the wire harness track (3) retaining tabs. 
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INSTALLATION 


1. Clean cylinder head and cover mating surfaces. 
Inspect and replace gasket (1) and seals (2) as 
necessary. 
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2. To replace spark plug tube seals (2): 
a. Using a suitable pry tool, carefully remove tube 
seals (2). 
b. Position new seal (2) with the part number on 
seal facing cylinder head cover. 


c. Install seals using MD-998306 (1). 


3. Install cylinder head cover (1) and bolts (2). Tighten 
to 12 N-m (105 in. Ibs.). 


4. Position the wiring harness (3) on the cylinder head 
cover. 


5. Reclip the wire harness track retaining tabs into the 
cover. 

6. Install the ground strap/resistor retaining bolt onto 
the cylinder head cover. 

7. Install the ignition coils (2). Tighten mounting 
screws to 6.7 N.m (60 in. ibs.) 

8. Connect the ignition coil electrical connectors (2). 

9. Install upper intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - iINSTALLA- 
TION). 


10. Connect negative battery cable. 
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COVER CYLINDER HEAD - RIGHT 
REMOVAL 


WARNING: DO NOT START OR RUN ENGINE WITH 
CYLINDER HEAD COVER REMOVED FROM THE 
ENGINE. DAMAGE OR PERSONAL INJURY MAY 
OCCUR. 


1. 
2. 


Disconnect the negative battery cable. 

Remove the upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 


. Cover lower intake manifold openings during ser- 


vice. 


. Disconnect and remove the three ignition coils (2). 
. Lift up on the wire harness track retaining tabs (4). 
. Remove the ground strap retaining bolt (3) from the 


cylinder head cover. 


. Completely loosen the cylinder head cover retain- 


ing bolts and remove the cylinder head cover. 


INSTALLATION 


1. 


Clean cylinder head and cover mating surfaces. 
Inspect and replace gasket (1) and seals (2) as 
necessary. 


2. To replace spark plug tube seals (2): 


a. Using a suitable pry tool, carefully remove tube 
seals (2). 


b. Position new seal (2) with the part number on 
seal facing cylinder head cover. 


c. Install seals using MD-99830 (1). 
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3. Install cylinder head cover bolts and tighten to 12 
N-m (105 in. Ibs.). 

4. install the ground strap retaining bolt (3) to the cyl- 
inder head cover. 

5. Install the wire harness track (4). 


6. Install the ignition coils (2). Tighten mounting 
screws to 6.7 N.m (60 in. Ibs.). 


7. Connect the ignition coil electrical connectors (2). 


8. Install upper intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/NTAKE MANIFOLD - INSTALLA- 
TION). 


9. Connect negative battery cable 
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Fig. 15 
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VALVES & SEATS -INTAKE/EXHAUST 


DESCRIPTION 


ENGINE - 3.5L - SERVICE INFORMATION 
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Valves are made of highly heat-resistant steel and are chrome plated to prevent stem scuffing. The intake valve is 
a one-piece forging, while the exhaust valve has a forged head with a welded stem for lock groove hardness. The 
four valves (two intake and two exhaust) employ a three-groove lock design to help facilitate valve rotation. 


OPERATION 


The intake valve allows the. air/fuel mixture to enter the combustion chamber. The exhaust valve allows the burned 
air/fuel mixture to exit the combustion chamber. Also, the intake and exhaust valves seal the combustion chamber 


during the compression and power strokes. 


STANDARD PROCEDURE 
VALVE AND VALVE SEAT REFACING 


VALVES 


1. Inspect the remaining margin (1) after the valves 
are refaced (Refer to 9 ENGINE ~ - 
SPECIFICATIONS). 


VALVE SEATS 


1. When refacing valve seats, it is important that the 
correct size valve guide pilot be used for reseating 
stones. A true and complete surface must be 
obtained. 


2. Measure the concentricity of valve seat using dial 
indicator. Total runout should not exceed 0.051 mm 
(0.002 inch.) total indicator reading. 


3. Inspect the valve seat (3) with Prussian blue to 
determine where the valve (1) contacts the seat. To 
do this, coat valve seat (1) LIGHTLY with Prussian 
blue then set valve in place. Rotate the valve with 


INTAKE VALVE 


EXHAUST 
VALVE 
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light pressure. ff the blue is transferred to the center of valve face (2), contact is satisfactory. If the blue is trans- 
ferred to top edge of valve face (2), then lower valve seat (3) with a 15° stone. If the blue is transferred to the 
botiom edge of valve face (2), then raise valve seat (3) with a 65° stone. 


NOTE: Valve seats (1) which are worn or burned can be reworked, provided that correct angle and seat 
width (1) are maintained. Otherwise cylinder head must be replaced. 


4. When seat is properly positioned the width of the intake seats should be 0.75 to 1.25 mm (0.0296 to 0.0493 in.) 
and exhaust seais should be 1.25 to 1.75 mm (0.049 to 0.069 in.). 
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VALVE AND SPRING INSTALLED HEIGHT 


1. Coat valve stems with clean engine oil and insert 
them in cylinder head. 


2. lf valves or seats have been refaced, check vaive 
tip height (A). If valve tip height is greater than 
43.65 mm (1.7185 in.) intake or 46.48 mm (1.8299 
in.) exhaust, grind valve tip until within specifica- 
tions. Make sure measurement is taken from cylin- 
der head surface to the top of valve stem. 

3. Install valve seal/spring seat assembly over valve 
guides on all valve stem. Ensure that the garter 
spring is intact around the top of the rubber seal. 


80570002 


4, Place valve spring (color-coded end facing up) and = 
valve retainer into position on spring seat. q@) 


EXHAUST INTAKE 
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5. Compress valve springs (4) with valve spring com- 
pressor C-3422-D and adapter 6526 (Refer to 9 - 
ENGINE - SPECIAL TOOLS), install locks (2) and 
release tool. 


6. If valves (1) and/or seats are refaced, measure the 
installed height of springs. Measurements are 
taken from top of spring (4) seat to the bottom sur- 
face of spring retainer. If height is greater than 
38.75 mm (1.5256 in.), install a 0.762 mm (0.030 
in.) Spacer in head counterbore under the valve 
spring seat to bring spring height back within 
specification. 


9-2270 ENGINE - 3.5L - SERVICE INFORMATION —————_—____________—_. LX 


REMOVAL 
1. Remove cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 


2. Remove rocker arm assembly (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER ASSY - 
REMOVAL). 


3. Remove valve spring(s) (Refer to 9 - ENGINE/CYLINDER HEAD/VALVE SPRINGS - REMOVAL). 


4. Before removing valve, remove any burrs from valve stem lock grooves to prevent damage to the valve 
guides. identify valves to insure installation in original location. 


5. Remove valve(s) from cylinder head. 


CLEANING 


1. Clean ail valves thoroughly and discard bumed, warped and cracked vaives. 


INSPECTION 
VALVES 


1. Measure valve stems for wear approximately 60 
mm (2.36 in.) below the valve lock grooves. INTAKE VALVE 


2. Compare measurement to specifications, (Refer to 
9 - ENGINE - SPECIFICATIONS). 


NOTE: Valve stems are chrome plated and should 
not be polished. 


EXHAUST 
VALVE 
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VALVE GUIDES 


1. Measure vaive stem-io-quide clearance as follows: 


2. Install valve into cylinder head so it is 15 mm 
{0.590 inch.) off the valve seat. A small piece of 
hose may be used to hold valve in place. 

3. Attach dial indicator Tool C-3339 to cylinder head 
and set it at right angle of vaive stem being mea- 
sured. 


4. Move valve to and from the indicator. 


5. Note dial indicator reading and compare to engine 
specifications. (Refer to 9 - ENGINE - SPECIFICA- 
TIONS) 


NOTE: Replace cylinder head if stem-to-guide 
clearance exceeds specifications, or if guide is 
loose in cylinder head. 


Lx 


INSTALLATION 


1. 


2. 


Coat valve stems with clean engine oil and insert 
them in cylinder head. 


if valves or seats have been reground, check valve 
tip height (A). lf valve tip height is greater than 
43.65 mm (1.7185 in.} intake or 46.48 mm (1.8299 
in.) exhaust, grind vaive tip until within specifica- 
tions. Make sure measurement is taken from cylin- 
der head surface to the top of valve stem. 


. install new valve stem seals. 
. Install valve springs (Refer to 9 - ENGINE/CYLIN- 


DER HEAD/VALVE SPRINGS - INSTALLATION). 


. Install cylinder head(s) (Refer to 9 - ENGINE/CYL- 


INDER HEAD - INSTALLATION). 


ENGINE - 3.5L - SERVICE INFORMATION 9 - 2271 


{ 
| 
80570002 


9-2272 ENGINE - 3.5L - SERVICE INFORMATION ———_—_——__________________ Lx 
ROCKER ARM SHAFT/ ROCKER ARM / LASH ADJUSTER 


DESCRIPTION 

ROCKER ARM 

Rocker arms are made of light weight permanent moid a 
} : ; HYDRAULIC LASH 

aluminum alloy with a roller (3) type follower operating ADJUSTER: 


against the camshaft. The valve actuating end of the 
rocker arms are machined to retain hydraulic lash 
adjusters, eliminating the need for manual vaive lash 
adjustment. 


ROCKER ARM SHAFTS 


The rocker arm shafts are tubular steel and are sup- 
ported by several forged aluminum alloy pedestals, Soe a ee OE Paar 
which are fastened to the cylinder head. Four shafts 5 : 
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are used, one for each intake and exhaust rocker arm \ 
bank on each cylinder head. The shafts are hollow to 
provide a duct for lubricating oil flow from the cylinder 
head to the valve mechanisms. One hollow dowel! per 
pedestal is used to locate the pedestal to the cylinder 
head, orient the exhaust rocker shaft, and serve as a 
cam bearing oil feed passage. 
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OPERATION 


The rocker arm is the pivot point between the camshaft lobe and the valve. 


DIAGNOSIS AND TESTING 
LASH ADJUSTER (TAPPET) NOISE DIAGNOSIS 


Proper noise diagnosis is essential in locating the source of a NVH complaint. Locating a lash adjuster (tappet) type 
noise can sometimes be difficult. As a result, an initial misdiagnosis may occur. 


Refer to the following chart indicating possible lash adjuster (tappet) noise sources and possible sources that could 
lead to a misdiagnosis. 
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Refer to Lash Adjuster (Tappet) Noise Chart for Possible Causes and Correction of a lash adjuster (tappet) type 
noise. : 


POSSIBLE NOISE MISDIAGNOSIS SOURCES 
Exhaust rocker arm-to-cylinder head cover contact. 
Timing drive hydraulic tensioner tick. 
Accessory drive belt deterioration. 
Piston-to-bore clearance knock. 


LASH ADJUSTER (TAPPET) NOISE CHART 


POSSIBLE CAUSES 


1. Engine oil level—too high or too low. This may cause 
aerated oil to enter the adjusters and cause them to be 
spongy. 
2. Insufficient running time after rebuilding cylinder 
head. 


CORRECTION 


1. Check and correct engine oil level. 


2. Low speed running of up to 1 hour may be required 
to fully evacuate trapped air from the valve train 
system. During this time, turn engine off and let set for 
a few minutes before restarting. Repeat this several 
times after engine has reached normal operating 
temperature. 
3. See below: 
(a) Check lash adjusters for sponginess while installed 
in cylinder head. Depress part of rocker arm over 
adjuster. Normal adjusters should feel very firm. Very 
spongy adjusters can be bottomed out easily. 


(b) Before proceeding, perform Lash Adjuster Bleeding 
procedure. 


3. Air trapped in lash adjuster (after 1 hour run time). 


(c) If lash adjuster(s) are still spongy, replace with new 
adjuster/rocker arm assembly*. 


4. See below: 
(a) Check and correct engine oil level. 


4. Low oil pressure 


(b) Check engine oil pressure. 


(c) Check for excessive bearing clearance and correct. 


(d) Check for worn oil pump. 


5. Check cylinder head oil passages and cylinder head 
gasket restrictor for blockage. Clean or replace as 
necessary. 


6. Worn valve guide({s). 6. Ream guide(s) and replace valve(s) with oversize 
valves and seai(s). 
| 7. Air injested into oil due to broken or cracked oil 7. inspect pickup tube and replace as necessary. 
pump pickup tube. 
8. Collapsed lash adjuster due to debris injestion. 8. Clean debris from engine and replace lash 
adjuster/rocker assembly”. 


5. Oil passage to cylinder head(s) plugged with debris. 
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POSSIBLE CAUSES CORRECTION 


9. intake rocker arm roller clevis ear(s) contacting 9. Inspect camshaft end play and all valve train 
camshaft bearing journal(s) on side. components for wear. Replace as necessary. 


*Lash adjusters are serviced with the rocker arms—do not disassemble. 


STANDARD PROCEDURE 
HYDRAULIC LASH ADJUSTER BLEEDING 


Use this procedure to manually bleed aerated oil from 

the lash adjuster and remove sponginess. 

1. Run the engine, bringing it to operating tempera- 
ture in order to freshly pressurize and warm the 
valvetrain system oil supply. 

2. Remove cylinder head cover(s). 


3. Ensure the rocker arm is positioned on the base 
circle (1) of the cam. Rotate engine as necessary. 


: 
| 
8068983b 
4, For intake rocker arm positions: 


a. Adjust Special Tool 8351 (1) Release Probe’s Oo 
gauge pin to extend approximately 20 mm 
(0.787 in.). Then, carefully insert the release ©) 
probe gauge pin into the lash adjuster (6) ser- 
vice access hole (2). 


CAUTION: If probe tip (1) breaks off within the 
lash adjuster (6), replace the affected rocker arm 


(3). 


b. Gently unseat lash adjusters internal check 
ball (4). 


c. While the internal check ball (4) is held 
unseated, press the rocker arm (3) into the 
valve tip (5), allowing the lash adjuster (6) to 
fully collapse. Hold this fully collapsed position 
for about one second, or longer. 


80b8983a 


d. Slowly release the rocker arm (3), thereby 
allowing the lash adjuster (6) to extend, which in turn refilis the high pressure chamber with non-aerated oil. 


e. Remove probe to allow check ball (4) to seat. 


f. Recheck for sponginess. If the lash adjuster (6) sponginess is not completely or nearly eliminated, then 
repeat procedure. 


g. lf the spongy condition cannot be removed, replace effected rocker arm(s) (3). 
5. For exhaust rocker arm (3) positions: 


LX 
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a. Adjust Special Too! 8351 (1) Release Probe gauge pin to extend approximately 20 mm (0.787 in.). Then, 
using two release probes, carefully insert gauge pins into the lash adjuster service access holes. 


CAUTION: If probe tip (1) breaks off within the lash adjuster (6), replace the affected rocker arm (3). 


b. Gently unseat BOTH lash adjuster’s internal check ball (4) at the same time. 


c. While the internal check bail (4) is held unseated, press the rocker arm (6) into the valve tip, allowing the 
lash adjuster to fully collapse. Hold this fully collapsed position for about one second, or longer. 


d. Slowly release the rocker arm (3), thereby allowing the lash adjuster (6) to extend, which in turn refills the 


high pressure chamber with non-aerated oil. 


e. Remove probes (1) to allow check balls (4) to seat. 


f. Recheck for sponginess. If the lash adjuster (6) sponginess is not completely or nearly eliminated, then 


repeat procedure. 


g. lf the spongy condition cannot be removed, replace effected rocker arm(s) (3). 


6. Install cylinder head cover(s). 
REMOVAL 


CAUTION: The rocker arm shafts are hollow and 
are used as lubrication oil passages. The rocker 
arm and shaft assembly on the RIGHT side of the 
engine has an oll passage hole from the cylinder 
head to the third rocker shaft support. The rocker 
arm shaft assembly on the LEFT side of the 
engine has an oil passage hole from the cylinder 
head to the second rocker shaft support. 


1. Remove cylinder head covers. (Refer to 9 - 
ENGINE/CYLINDER  HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


2. Identify the rocker arm assembly and rocker arms 
before disassembly. 


3. Remove rocker arm assembly bolts. 
4. Remove rocker arm assembly. 


ie INTAKE 
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NOTE: To prevent air ingestion into lash adjusters, avoid turning rocker arm assembly upside down. 


CAUTION: Do not allow rocker arm assembly to rest on lash adjusters, as damage may occur to jash adjust- 


ers and/or plastic retainers. 
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DISASSEMBLY 
1. Remove rocker arm and shafts. (Refer to 9 - 7 


ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL) 


2. Remove dowel pin using a 4 mm _ screw, nul, 
spacer, and washer installed into the pin. Thread 
the screw into the pin, then loosen the nut on the 
screw. This will pull the dowel out of the shaft sup- 
port. Do not reuse dowel pins. Remove the rocker 
arms and pedestals in order. 

3. Check the rocker arm mounting portion of the 
shafts for wear or damage. Replace if damaged or 
heavily worn. 

4. Check shaft oil holes for clogging with small wire, 
clean as required. 


INSPECTION 


The rocker arm shafts are hollow and are used as 
lubrication oil ducts. The rocker arm and shaft assem- 
bly on the right side of the engine has an oil passage 
hole from the cylinder head located at the third rocker 
shaft support pedestal. The rocker arm and_ shaft 
assembly on the left side of the engine has an oil 
passage hole from the cylinder head located at the 
second rocker shaft support pedestal. 


NOTE: To prevent air ingestion into lash adjusters, 


avoid turning rocker arm assembly upside down. oad 


ROCKER 
ARMS 
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CAUTION: Do not allow rocker arm assembly to 
rest on lash adjusters, as damage may occur to 
lash adjuster and plastic retainer. 


The intake and exhaust rocker arms are different. They should be identified before disassembling the assembly. 
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Check rocker arms for wear or damage : 
* Roller scuffing or wear 
« Shaft bore scuffing or wear 
« Swivel pad on lash adjuster missing or broken 
e Rocker arm showing signs of fatigue or cracking 
e Roller axle protruding from arm 


Replace assembly as necessary if any rocker arms 
shows signs of wear. 


CAUTION: Do Not remove lash adjuster from 
rocker arm assembly. Damage to the adjuster and 
rocker arm will result. 


ASSEMBLY 


CAUTION: New dowel pins must be installed when 
reassembling. 


1. Install the rocker arms, and pedestals (3) onto the 
shaft. 


2. Install dowel pins (2). Dowel pins (2) pass through 
the pedestal (3) into the exhaust rocker shafts. 
Dowel pins (2) should be pressed in until they bot- 
tom-out against the rocker shaft in the pedestal (3). 

3. Install rocker arm and shafts. (Refer to 9 - 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION) 
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INSTALLATION 


SI S676 


1 ~ RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
ceo HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 

4 - TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

6 - CYLINDER HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


LEFT 


NOTE: Rocker arm and shaft assembly can be installed either prior to or after (preferred) cylinder head 
installation. 


1. Rotate camshaft gears to the position shown in (1,8,9). With the camshaft gears in these positions the lobes are 
in a neutral position (no load to the valve). This will allow the rocker arm shaft assembly to be tightened into 
position with little or no valve spring load on it. 


2. Install the rocker arm and shaft assembly making 
sure that the identification marks face toward the 
front of engine for left head and toward the rear of 
the engine for right head. 

3. Tighten rocker arm/shaft assembly bolts in 
sequence to 31 N-m (275 in. Ibs.). 

4. Install cylinder head covers (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 
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TUBE -SPARK PLUG 
REMOVAL 


1: 


Remove cylinder head cover(s). (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


. Using suitable locking pliers, remove the tube from 


the cylinder head and discard tube. 


. Clean area around spark plug with Mopar® Parts 


Cleaner or equivalent. 


INSTALLATION 


1. 


Apply Mopar® Stud and Bearing Mount to a new 
tube (1) approximately 1 mm (0.039 in.) from the 
end of tube, in a 3 mm (0.118 in.) wide area. 


. Install sealer end of tube (1) into the cylinder head. 


Then carefully install the tube (1) using a hardwood 
block and mallet. Install the tube (1) until it is 
seated into the bottom of the bore. 


. For spark plug tube (1) seal replacement, (Refer to 


9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


. Install cylinder head cover(s). (Refer to 9 - 


ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION) 
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SEAL -VALVE STEM 


REMOVAL 


1. Remove valve spring. (Refer to 9 - ENGINE/CYL- 
INDER HEAD/VALVE SPRINGS - REMOVAL) 

2. Remove valve stem seals by using a valve stem 
seal tool. 


INSTALLATION 


1. The valve stem seal/valve spring seat should be 
pushed firmly and squarely over the valve guide 
using the valve stem as guide. Do Not Force seal 
against top of guide. When installing the valve 
retainer locks, compress the spring only enough 
to install the locks. 


CAUTION: Do not remove garter spring (2) around 
the seal at the top of the vaive stem seal. 


2. Install valve spring. (Refer to 9 - ENGINE/CYLIN- 
DER HEAD/VALVE SPRINGS - INSTALLATION) 
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SPRING -VALVE 
DESCRIPTION 


The vaive springs are made from chrome silicon alloy 
wire and incorporate a “bee-hive” design. Valve spring 
retainers and locks are common from vaive-to-vaive. 
The valve spring seat is integral with the valve stem 
oil seal, which incorporates a garter spring to maintain 
consistent lubrication control to the valve stem. 


The valve springs are unique for intake compared to 
exhaust, Both have different lengths and are wound in 
opposite directions. The valve springs are color coded, 
intake spring is right hand coil direction with orange 
dye on the top coils, and the exhaust spring is left INTAKE 
hand coil direction with a yellow or white dye on the scot nal oe a ent et nas Maca OMEN 
top coils. 


The exhaust spring with the white dye on the top of the coils has an increased open and closed load when com- 
pared to the exhaust spring with the yellow dye. A yellow and a white exhaust valve spring should never be used 
on a single forked rocker arm. Color coated exhaust springs should always be used in pairs for a forked exhaust 
rocker springs. 


OPERATION 


The vaive spring retums the valve against its seat for a positive seal of the combustion chamber. 


REMOVAL 


CYLINDER HEAD OFF 

1. Compress valve spring with valve spring compressor C-3422-D and adapter 6526 (Refer to 9 - ENGINE - SPE- 
CIAL TOOLS). 

2. Remove valve retaining locks. Release valve spring compressor. Remove valve spring retainer and valve spring. 

3. Remove valve stem seal assembly. (Refer to 9 - ENGINE/CYLINDER HEAD/VALVE STEM SEALS - REMOVAL) 


CYLINDER HEAD ON 


1. Disconnect negative battery cable. fone creer ag ear rey 

2. Remove upper intake manifold (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
REMOVAL). 

3. Remove cylinder head cover(s) (Refer to 9 - 


ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


4. Remove rocker arm and shaft assembiy (Refer to 9 
- ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL). 


5. Remove spark plugs. 


6. Rotate the crankshaft clockwise, until the number 1 
piston is at Top Dead Center (TDC) on the com- 
pression stroke. 


7. With air hose attached to spark plug adapter 5 
installed in number 1 spark plug hole, apply 620.5 
to 689 kPa (90 to 100 psi) air pressure. This is to iG 
hold valves into place while servicing components. 

8. Using Tool MD 998772A (1) with adapter 6527 (4) paceae | 
or equivalent, compress valve spring and remove Fe Mies tc ening Tanta eon aa A | 
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valve locks (5). Release tension on valve spring, remove retainer (5) and valve spring (Refer to 9 - ENGINE - 


SPECIAL TOOLS). 


9. Remove valve stem seal, if required. (Refer to 9 - ENGINE/CYLINDER HEAD/VALVE STEM SEALS - 


REMOVAL) 


10. Follow the same procedure on the remaining 5 cylinders using the firing sequence 1-2-3-4-5-6. Make sure pis- 
ton is at TDC in each cylinder of the valve spring that is being removed. 


11. Remove spark plug adapter tool. 


INSPECTION 


When valves have been removed for inspection, 
reconditioning or replacement, valve springs should be 
tested. As an example; the compression length of the 
spring to be tested is 38.00 mm (1.496 in.). Turn table 
of Tool C-647 until surface is in line with the 38.00 mm 
(1.496 inches.) mark on the threaded stud and the 
zero mark on the front. Place spring over stud on the 
table and lift compressing lever to set tone device. 
Pull on torque wrench until ping is heard. Take reading 
on torque wrench at this instant. Multiply this reading 
by two. This will give the spring load at test length. 
Fractional measurements are indicated on the table 
for finer adjustments. Refer to Engine Specifications to 
obtain specified height and allowable tensions (Refer 
to 9 - ENGINE - SPECIFICATIONS). Replace springs 
that do not meet specifications. 


INSTALLATION 
CYLINDER HEAD OFF 


1. Install valves if removed. 


2. install valve stem seal/spring seat assembly (5) 
over valve guides on all valve stems. Ensure that 
the garter spring is intact around the top of the rub- 
ber seal. 


3. Place valve spring (color-coded end facing up) (4) 
and valve retainer into position. 


9209-37 


9309-150 | 
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4. Compress valve spring with valve spring compres- 
sor. Install locks and release tool. If valve and/or 
seat are reground, measure the installed height 
of springs (B), make sure measurements are 
taken from top of spring seat to the bottom sur- 
face of spring retainer. If height is greater than 
38.75 mm (1.5256 in.), install a 0.762 mm (0.030 
in.) spacer in head counterbore under the valve 
spring seat to bring spring height back within 
specification. 


CYLINDER HEAD ON 


1. Install new valve seal(s) if required (Refer to 9 - 
ENGINE/CYLINDER HEAD/VALVE STEM SEALS - 
INSTALLATION). 

2. Place valve spring (color-coded end facing up) and 
valve retainer into position. 

3. Compress valve spring using Special Tool MD 
998772A (1) with Adaptor 6527 (4) only enough to 
install locks (5). 

4. After installing locks, release tension on valve 
spring and verify proper installation. 

5. Remove Special Tool MD 998772A (1) and spark 
plug adapter tool. 

6. Install rocker arm and shaft assembly. (Refer to 9 - 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION) 

7. Install cylinder head cover(s) (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 

8. Install spark plugs. 

9. Install upper intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 

10. Connect negative battery cable. 
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BLOCK -CYLINDER 
DESCRIPTION 


The cylinder biock is made of heat treated aluminum 
with cast-in-place iron liners. The block is a closed 
deck design with the right bank forward. To provide 
high rigidity and improved noise, vibration and harsh- 
ness (NVH), the block has cast-in contours and ribs, 
along with powdered metal 6 bolt main caps (4 verti- 
cal, 2 horizontal), with a die cast aluminum structural 
beam windage tray mounted to the main caps. 


813ai637 


CLEANING 


Clean cylinder block thoroughly using a suitable cleaning solvent. 


INSPECTION 
ENGINE BLOCK 


1. Clean cylinder block thoroughly and check all core hole plugs for evidence of leaking. 


2. if new core plugs are to be installed, (Refer to 9 - ENGINE - STANDARD PROCEDURE - ENGINE CORE AND 
OIL GALLERY PLUGS). 


3. Examine block and cylinder bores for cracks or fractures. 
4. Check block deck surfaces for flatness. Deck surface must be within service limit of 0.1 mm (0.004 in.). 


LX 


CYLINDER BORE 


NOTE: The cylinder bores should be measured at 
normal room temperature, 21°C (70°F). 


The cylinder walls should be checked for out-of-round 
and taper with Tool C119 cylinder bore gauge, or 
equivalent (Refer to 9 - ENGINE - SPECIFICATIONS). 
If the cylinder wails are badly scuffed or scored, the 
cylinder block should be replaced, and new pistons 
and rings fitted. 


Measure the cylinder bore at three levels in directions 
A and B. Top measurement should be 10 mm (3/8 in.) 
down and bottom measurement should be 10 mm (3/8 
in.) up from bottom of bore. (Refer to 9 - ENGINE - 
SPECIFICATIONS). 
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BEARING -CONNECTING ROD 


STANDARD PROCEDURE 
CONNECTING RODS AND BEARINGS 


CAUTION: The bearing caps are not interchange- 
able and should be paint marked or scribed at 
removal to insure correct assembly. DO NOT use a 
metal stanp. 


The bearing shells must be installed with the tangs 
inserted into the machined grooves in the rods and 
caps. Install cap with the tangs on the same side as 
the rod. 


Fit all rods on one bank until complete. 


Limits of out-of-round on any crankshaft journals 
should be held to 0.008 mm (0.0003 in.). Bearings are 
available in standard, 0.025 mm (0.001 in.), and 0.254 
mm (0.010 in.) undersizes. Install the bearings in 
pairs. Do not use a new bearing half with an old 
bearing half. Do not file the rods or bearing caps. 


i. For measuring main bearing clearance and con- 
necting rod bearing clearance use plastigage. For 
more information on using plastigage (Refer to 9 - 
ENGINE ~- STANDARD PROCEDURE). Refer to 
Engine Specifications for bearing clearance specifi- 


cations (Refer to 9 - ENGINE - SPECIFICATIONS). 


NOTE: The rod bearing bolts should be examined 
must be replaced. 


CONNECTING ROD BOLTS 


1. Examine connecting rod bolts for stretching (1). 
Stretching (1) can be checked by holding a scale 
or straignt edge against the threads. If all the 
threads do not contact the scale the bolt must be 
replaced. 

2. Before installing the bolts the threads should be 
cleaned and inspected. 


3. install clean bolts finger tight. Then alternately 
torque each bolt to assemble the cap properly. 


4. Tighten the connecting rod cap bolts to specifica- 
tion. (Refer to 9 - ENGINE - SPECIFICATIONS). 
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before reuse. If the threads are necked down the bolts 
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CONNECTING ROD SIDE CLEARANCE 


1. Mount a dial indicator to a stationary point on be 
engine. Locate probe perpendicular to and resting 
against the connecting rod cap being checked. 
Move connecting rod ail the way to rear of its 
travel. Zero the dial indicator. Move connecting rod 
forward to limit of travel and read the dial indicator. 
Compare measurement to specification listed in 
engine specifications (Refer to 9 - ENGINE - 
SPECIFICATIONS). Repeat procedure for each 
connecting rod. Turn crankshaft for connecting rod 
accessibility. 
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CRANKSHAFT 
DESCRIPTION 


The crankshaft is constructed of a forged micro alloy steel. A six throw, nine counterweight crankshaft is supported 
by four select fit main bearings with number two serving as the thrust washer location. The six separate connecting 
rod throws are an even-firing design which reduces torque fluctuations while a torsional vibration damper is used to 
control torsion caused vibration of the crankshaft. Rubber lipped seals are used at front and rear. The front seal is 
retained in the oil pump case and the rear seal is retained in a block-mounted housing. 
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OPERATION 

The crankshaft transfers force generated by combustion within the cylinder to the flywheel or flexplate. 

REMOVAL 

1. Remove engine from vehicle (Refer to 9 - ENGINE = ze - uaa 
- REMOVAL). | 

2. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- | 
TION/OIL PAN - REMOVAL). 

3. Remove oil pickup tube. | 

4. Remove front timing belt cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL). 

5. Remove timing belt and tensioner (Refer to 9 - 


ENGINE/VALVE  TIMING/TIMING — BELT/CHAIN 
AND SPROCKETS - REMOVAL). 


. Remove crankshaft sprocket (Refer to 9 - ENGINE/ 


VALVE  TIMING/TIMING  BELT/CHAIN AND 
SPROCKETS - REMOVAL). 


. Tap dowel pin out of crankshaft. 
. Remove oil pump assembly (Refer to 9 - ENGINE/ 


LUBRICATION/OIL PUMP - REMOVAL). 


. Remove crankshaft rear oil seal retainer (Refer to 9 


- ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINER - REMOVAL). 


CAUTION: Connecting rod bearing caps are not interchangeable and should be paini marked or scribed 
before removal to insure correct assembly. DO NOT use a metal stamp to mark the bearing caps. 


10. Remove connecting rod bearing caps. 
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WARNING: Main bearing caps are not interchange- 
able and should be paint marked or scribed before 
removal to insure correct assembly. DO NOT use a 
metal stamp to mark the bearing caps. 


11. Remove main bearing caps (1). Main bearing 
caps (1) are not interchangeable and are marked 
to insure correct assembly. 


12. Remove crankshaft (4) from cylinder block (7). 


NOTE: Before installing crankshaft, refer to Fitting 
Main Bearings and installation of Connecting Rod 
Bearings. (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CRANKSHAFT MAIN BEARINGS - STANDARD 
PROCEDURE) (Refer to 9 ~- ENGINE/ENGINE 
BLOCK/CONNECTING ROD BEARINGS - STAN- 
DARD PROCEDURE) 
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INSPECTION 


The crankshaft journals should be checked for excessive wear, taper and scoring. Limits of taper on any crankshaft 
journals should be held to 0.010 mm (0.0004 in.). Limits for journal roundness should be 0.008 mm (0.0003 in.). 
Journal grinding should not exceed 0.254 mm (0.010 in.) under the standard journal diameter. DO NOT grind thrust 
faces of Number 2 main bearing. DO NOT nick crank pin or bearing fillets. After grinding, remove rough edges from 
crankshaft oil holes and clean out all passages. Crank journals must be polished smooth 0.10 micron ra. 


CAUTION: With a forged steel crankshaft it is important that the final paper or cloth polish after any journal 
regrind be in the same direction as normal rotation in the engine. 


INSTALLATION 


CAUTION: Main bearings are select fit (Refer to 9 - 2 PIECE THRUST WASHER (UPPER ONLY) 
ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 


BEARINGS - STANDARD PROCEDURE) for proper 
bearing size selection. 


1. Install crankshaft upper main bearings in cylinder 
block. Ensure oil holes in bearings line up with oil 
holes in cylinder block. (Refer to 9 - ENGINE/EN- 
GINE BLOCK/CRANKSHAFT MAIN BEARINGS - 
STANDARD PROCEDURE) 
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NOTE: Care must be taken not to damage the jour- 
nals or bearings during crankshaft installation. 


2. Install the crankshaft (4) to cylinder block (7) 


813a1637 


3. Move crankshaft forward to limit of travel. Lubricate 
and install the front thrust washer (1) by rolling the 
washer (1) onto the machined shelf between the 
No. 2 upper main bulk head and crankshaft thrust 
surface, 


4. Move crankshaft rearward to limit of travel. Lubri- 
cate and install the rear thrust washer by rolling the 
washer onto the machined shelf between the No. 2 
upper main bulk head and crankshaft thrust 
surface. 


ve nnciinnaeneennsnmiencinnaiennenneienemnal 
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5. Install lower main bearings (3) into main bearing 
caps (1). 

6. Lubricate lower main bearings (3) with clean 
engine oil. 


NOTE: Lubricate main bearing cap bolts (2) with 
engine oil before installation. 


7. Install each main cap (1) and tighten bolts finger 
tight. 

The main bearing cap bolts (2) must be tightened in 

ihe proper sequence. First the inner main cap bolts 

(2}, secondly the windage tray bolts, lastly the main 

cap tie (horizontal) bolts (6). 

8. Install the inside main bearing cap bolts (2) and 
tighten to 20 N-m + 1/4 turn (15 ft. Ibs. + 1/4 turn). 


9. Measure crankshaft end play. (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT - STAN- 
DARD PROCEDURE) 


10. Install connecting rods and measure side clear- 
ance. (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CONNECTING ROD BEARINGS - STANDARD 
PROCEDURE) 

11. Install windage tray. Lubricate bolts with engine oil 
and tighten to 27-N.m + 1/4 turn (20 ft. Ibs. + 1/4 
turn). 


12. Install the main cap tie (horizontal) bolts and 
tighten to 28 N-m (250 in. Ibs.). 


13. Install rear crankshaft oil seal retainer and oil seal 
(Refer to 9 - ENGINE/ENGINE BLOCK/CRANK- 
SHAFT REAR OIL SEAL RETAINER - INSTALLA- 
TION) and (Refer to 9 - ENGINE/ENGINE 
BLOCK/CRANKSHAFT OIL SEAL - REAR - 
INSTALLATION) 


14. Install oil pump assembly (Refer to 9 - ENGINE/ 
LUBRICATION/OIL PUMP - INSTALLATION). 


15. Install dowel pin in crankshaft (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT OIL 
SEAL - FRONT - INSTALLATION). 


16. Install crankshaft sprocket (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 

17. Install timing belt and tensioner (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 
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install front timing belt cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 

instail oil pickup tube and tighten bolt to 28 N-m (250 in. Ibs.). 

Install oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

install engine assembly (Refer to 9 - ENGINE - INSTALLATION). 

Fill engine crankcase with proper amount of oil. 
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STANDARD PROCEDURE 
CRANKSHAFT MAIN BEARING FITTING 


The main bearings are a “select fit”? to achieve proper 
oil clearances. For main bearing selection, the block 
and crankshaft have grade identification marks. 


The marks for the cylinder block main bore grade are 
located on the right front side of the engine block. 
These grade marks (1, 2, or 3) are read left to right, 
corresponding to main bore 1, 2, 3, 4. The 5th digit is 
a check some digit for plant validation during 
manufacturing. 


The grade marks for the crankshaft are located on the 
rearmost crankshaft counter weight as shown in. The 
crankshaft journal grade marks (A, B, or C) are read 
left to right, corresponding with journal number 1, 2, 3, 
4. 


Refer to the MAIN BEARING SELECTION CHART to 
properly select the main bearings. For an example, if 
the main bore grade is 3 and the journal grade is B, 
the proper select fit bearing would be a (2) +0.003 mm 
(+0.0002 in.). 
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NOTE: Service main bearings have a number from 
(1-5) marked in ink on the bearing surface. For 
verification, refer to the MAIN BEARING SELEC- 
TION CHART for number to size identification. 


The upper main bearing (2) has a oil feed hole and a 
center groove to allow lubrication of the main journal 
and must be properly positioned in the block. 


MAIN BEARING SELECTION CHART 


80b34d7a 


(2) +003 mm (1) +0.006 mm 
Le mondo (0.0001 in.) (+0.0002 in.) 
(4) -0.003 mm (2) +003 mm 
feel (-0.0001 in.) Sysiaiged (40.0001 in.) 
(5) -0.006 mm (4) -0.003 mm 
(-0.0002 in.) (-0.0001 in.) (s) Standard 


Crankshaft Main Journal Grade 
Marks 

Each bearing grade increment of 
0.003 mm is for wall thickness so 
diametrical clearances are 
adjusted 0.006 mm per select fit 
class 


CHART 1 


CHART 2 


Block Main Bore Diameter (mm) 
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Block Main Bore Grade 


1 2 


3 
A tas 
Os 


Crankshaft Journal Grade 


REMOVAL 


Bearing caps are not interchangeable and are marked - — 
to insure correct assembly. Upper and lower bearing TIE BOLTS 
halves are NOT interchangeable. 


1. Remove oil pan. (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL) 


2. Remove oil pick-up tube and windage tray. 
3. Identify bearing caps before removal. 


| TIE BOLTS 80b27c4b 


4. Remove bearing caps one at a time. Remove ee = 
upper half of bearing by inserting Main Bearing 
Tool C-3059 into the oil hole of crankshaft. 

5. Slowly rotate crankshaft clockwise, forcing out 
upper half of bearing shell. 


hiss \ / 


REMOVING | INSTALLING | stses07s 
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INSTALLATION 


Bearing caps are not interchangeable and are marked 
to insure correct assembly. Upper and lower bearing 
halves are NOT interchangeable. 


CAUTION: Main bearings are select fit. (Refer to 9 
- ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE) 


NOTE: Only one main bearing should be selec- 
tively fitted while all other main bearing caps are 
properly tightened. 


When installing a new upper bearing shell, slightly 
chamber the sharp edges from the plain side. 


1. Lubricate main bearing (4) with clean engine oil. 
2. Start bearing (4) in place, and insert Main Bearing 
Tool C-3059 (3) into oil hole of crankshaft. 


3. Slowly rotate crankshaft counterclockwise sliding 
the bearing into position. Remove Main Bearing 
Tool C-3059. 


NOTE: Lubricate main bearing cap bolts with 
engine oil before installation. 


4. Lubricate and install lower bearing half and main 
cap Tighten bolts finger tight. 


[ 2 PIECE THRUST WASHER (UPPER ONLY) | 
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5. 
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For installing thrust washers (1) at the No. 2 main 
bearing location, use the following procedure: 


a. Move crankshaft forward to limit of travel. 
Lubricate and install the front thrust washer (1) 
by rolling the washer onto the machined shelf 
between the No. 2 upper main bulk head and 
crankshaft thrust surface. 


b. Move crankshaft rearward to limit of travel. 
Lubricate and install the rear thrust washer by 
rolling the washer onto the machined shelf 
between the No. 2 upper main bulk head and 
crankshaft thrust surface. 


The main bearing cap bolts (2) must be tightened in 
the proper sequence. First the inner main cap bolts, 
secondly the windage tray bolts, lastly the main cap 
tie (horizontal) bolts. 


6, 


te 


. Measure crankshaft end play. 


install each main bearing cap (1) and tighten inner 
bolts finger tight. 

Tighten inner main bearing cap bolts (2) to 20 N-m 
+ 1/4 turn (15 ft. Ibs. + 1/4 turn). 

(Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT - STAN- 
DARD PROCEDURE) 


. Install windage tray. Lubricate bolis with engine oil 


and tighten to 27 N-m + 1/4 turn (20 ft. Ibs. + 1/4 
turn). 
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10. install the main cap tie (horizontal) bolts and 


tighten to 28 N-m (250 in. Ibs.) 
install oil pick-up tube. 


TIE BOLTS 


11. 


12. Install oil pan. (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION) 
13. Fill engine crankcase with proper oil to correct 


level. 
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SEAL -CRANKSHAFT OIL FRONT 
REMOVAL 


1. Remove the crankshaft sprocket. (Refer to 9 - 
ENGINE/VALVE  TIMING/TIMING = BELT/CHAIN 
AND SPROCKETS - REMOVAL) 


2. Tap the dowel pin (2) out of the crankshaft. 


3. Remove crankshaft seal using Tool 6341A (1). 


CAUTION: Do not nick shaft seal surface or seal 
bore. 


4. Shaft seal lip surface must be free of varnish, dirt 
or nicks, Polish with 400 grit paper if necessary. 


INSTALLATION 


1. Install crankshaft seal using Special Tool 6342 (1). 

2. Install the dowel pin into the crankshaft to 1.2 mm 
(0.047 in.) protrusion. 

3. Install the crankshaft sprocket (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING  BELT/CHAIN 
AND SPROCKETS - INSTALLATION.) 


a 9309-109 | 
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SEAL - CRANKSHAFT OIL REAR 
DESCRIPTION 


The rear crankshaft oil seal (2) and retainer (3) are 
molded and serviced as an assembly. This assembly 
also includes a separate rear crankshaft seal protector 
(1) that should not be removed before the seal is 
installed on the engine block. Once the seal protector 
(1) is separated from the assembly it can not be re-in- 
stalled on the assembly or reused. 


8137ce76 


REMOVAL 
1. Remove the engine oil pan (Refer to 9 - ENGINE/ ee 
LUBRICATION/OIL PAN - REMOVAL). 


2. Lower the weight of the engine back onto the 
engine mounts. 


Remove transmission from vehicle. 
Remove the flex plate. 
Remove the rear crankshaft oil seal retainer bolts. 


Remove the crankshaft oil seal and clean all mat- 
ing surfaces. 
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INSTALLATION 


NOTE: The seal lip (2) must always uniformly curl i 
inward toward the engine on the crankshaft (1). 


CAUTION: lf a burr or scratch is present on the 
crankshaft edge (chamfer), clear’ surface using 
400 grit sand paper to prevent seal damage during 
installation. 


NOTE: The rear crankshaft oil seal and retainer are 
an assembly. DO NOT separate the seal protector 
from the rear crankshaft oil seal before installation 
on engine. Damage to the seal lip will occur if the 
seal protector is removed and installed prior to 
installation on engine. 


1. Apply engine oil to crankshaft seal surface. 


2. Carefully position the oil seal, retainer and seal 
protector on crankshaft and push firmly into place 
on engine block (the seal protector will be rernoved 
from the rear oil seal assembly as a resuit of 
installing the rear oil seal). Hand tighten the rear oil 
seal fasteners. 


LX 


NOTE: The following steps must be performed to 
prevent oil leaks at sealing joints. 


3. Attach Special Tools 8225 (1) to pan rail using the 
oil pan fasteners. 


NOTE: Special Tools 8225 (1), are use to assist 
with the fit of the flush mount rear main seal 
retainer. The notch on tool should be located away 
the seal retainer. 


4. While applying firm pressure to the seal retainer 
against Special Tools 8225 (1), tighten sea! retainer 
screws to 12 N-m (105 in. Ibs.). 


5. Remove special tool #8225 (1). 


NOTE: Make sure that the seal flange is flush with 
the block oil pan sealing surface. 


6. Install oil pan. Tighten the 6mm fasteners to 12N-m 
(105 in.lbs.) and the 8mm fasteners to 28N-m (250 
in.Ibs.). 


7. Install the flex plate and transmission. 


ENGINE - 3.5L - SERVICE INFORMATION 


9 - 2303 


| 
| 


peo 


| 
| 
| 


9- 2304 ENGINE - 3.5L - SERVICE INFORMATION —————————_——_-_______________-. LX 


PLATE - FLEX 
REMOVAL 


1. Remove the transmission. 
2. Remove flex plate attaching bolts (2). 


3. Remove the flex plate (1). 
‘GS ZL 
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INSTALLATION 

1. Position flex plate (1) with backing plate (3) on the 
crankshaft. 

2. Apply Mopar® Lock & Seal Adhesive to the flex 
plate bolts (2). 

3. Install flex plate bolts (2). Tighten bolts to 95 N-m 
(70 ft. Ibs.). 

4. Install the transmission. 
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ROD - PISTON & CONNECTING 
DESCRIPTION 


The pistons are made of a high strength aluminum alloy. Top land height has been decreased to reduce emissions. 
Piston skirts are coated with a solid lubricant for scuff resistance. Connecting rod is forged steel with a fractured 
connecting rod cap design. The connecting rod is also equipped with a squirt hole and attaches to the piston with 
a full floating pin retained by lock rings. 


OPERATION 


The piston and connecting rod assembly is the link between the combustion force and the crankshaft. 


STANDARD PROCEDURE 
FITTING PISTONS 


The pistons are machined to two different weight — 
specifications and matched to rods based on weight. 
All piston and rod assemblies weigh the same to 
maintain engine balance. 


Piston and cylinder wall must be clean and dry. Piston 
diameter should be measured 90° to piston pin at size 
location shown in. Cylinder bores should be measured 
halfway down the cylinder bore and transverse to the 
engine crankshaft center line (Refer to 9 - ENGINE - 
SPECIFICATIONS). Pistons and cylinder bores PISTON O.D. 
should be measured at normal room temperature, MEASUREMENT LOCATION 
70°F (21°C). be = 


9309-156 


REMOVAL 


1. Remove the cylinder heads (Refer to 9 - ENGINE/ a 
CYLINDER HEAD - REMOVAL) 


2. Remove the oil pan. (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL) 


3. Remove top ridge of cylinder bores with a reliable | 
ridge reamer before removing pistons from cylinder 
biock. Be sure to keep tops of pistons covered 
during this operation. Pistons and connecting 
rods must be removed from top of cylinder 
block. When removing piston and connecting 
rod assemblies from the engine, rotate crank- 
shaft so that each connecting rod is centered in 
cylinder bore. 


CAUTION: DO NOT stamp the connecting rods for 
cylinder identification 


4. Inspect connecting rods and connecting rod caps 
for cylinder identification. Identify them with a paint 
mark or scribe, if necessary. 


61131868 
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5. Remove connecting rod cap. Install protectors, tool 
8189, on connecting rod. Guide each piston and 
rod assembly out of cylinder bore. 


NOTE: Be careful not to nick crankshaft journals. 


6. After removal, install bearing cap on the mating 
rod. 


INSTALLATION 


1. Install the piston rings. (Refer to 9 - ENGINE/EN- 
GINE BLOCK/PISTON RINGS - INSTALLATION). 


NOTE: The connecting rod bearing cap bolts must 
be examined before reuse. If the threads are 
necked down, the bolts must be replaced. 


2. Check connecting rod bolts for necking by holding 
a scale or straight edge against the threads. If all 
threads do not contact the scale, the bolt must be 
replaced. 
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3. Before installing pistons and connecting rod [ 
assemblies into the bore, ensure that compression oO 
ring gaps are staggered so that neither is in line 
with oil ring rail gap. 


4. Immerse the piston head and rings in clean engine 
oil, slide the ring compressor over the piston and 
tignten with the special wrench. Ensure position 
of rings does not change during this operation. 


5. Install connecting rod bolt protectors, special tool # 
8189. 


6. Rotate crankshaft so that the connecting rod jour- 
nal is on the center of the cylinder bore. Insert the 
rod and piston into cylinder bore and guide the rod 
over the crankshaft journal. 


CAUTION: Do Not interchange piston assemblies 
cylinder-to-cylinder or bank-to-bank. 
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7. The arrow on top of piston must be pointing toward [ 
front of engine. 


81132863 


81132661 


CAUTION: View of connecting red oi! squirt hole is from the front of the engine. 
8. The oil squirt hole on connecting rod faces the major thrust side of the cylinder bore. 
NOTE: Make sure the rod bearings are seated with the oil squirt hole aligned. 


9. Tap the piston down in cylinder bore, using a hammer handle. At the same time, guide connecting rod into posi- 
tion on connecting rod journal. 


NOTE: Connecting rod bolts must be lubricated with clean engine oil. 


10. install the rod caps. install cleaned and inspected connecting rod bolts and tighten to 27 N-m (20 ft. Ibs.) Plus 
1/4 turn. 
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11. Install the cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION) 
12. Install the oil pan. (Refer to 9 - ENGINE/LUBRIGATION/OIL PAN - INSTALLATION.) 
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RING - PISTON 
DESCRIPTION 


The piston rings include a moly-filled top ring with a 
symmetric barrel face. The intermediate piston ring is 
of the standard chrome design OR Micro-Napier 
design. The Micro-Napier design has a reduced “hook” 
on the running face, removes the need for chroming 
and improves oil economy. The oil control package 
consists of two steel rails and an expander spacer. 


STANDARD PROCEDURE 
PISTON RING FITTING 


1. Wipe cylinder bore clean. Insert ring and push 
down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 in.) from bottom of 
cylinder bore. Check gap with feeler gauge. For 
clearance specifications, (Refer to 9 - ENGINE - 
SPECIFICATIONS). 
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2. Check piston ring to groove clearance:. For clear- 
ance specifications, (Refer to 9 - ENGINE - 
SPECIFICATIONS). 


9309-159 


REMOVAL 

1. Remove piston and connecting rod. (Refer to 9 - 
ENGINE/ENGINE BLOCK/PISTON & CONNECT- 
ING ROD - REMOVAL) 


2. Remove No. 1 and No.2 piston rings from piston 
using a ring expander tool. 


3. Remove upper oil control ring side rail. 
4. Remove lower oil control ring side rail. 
5. Remove oil control ring expander 


81116108 
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1. Measure clearance of piston rings to the cylinder —— 
bore and piston. (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON RINGS - STANDARD PROCE- 
DURE) 


The No. 1 and No. 2 piston rings have a different 
cross section. Insure that which ever design No. 2 ring 
is installed, it is installed with manufacturers |.D. mark 
(dot) facing up, towards top of the piston (Refer to 9 - 
ENGINE/ENGINE BLOCK/PISTON RINGS - 
DESCRIPTION). 


8138cB84d 


CAUTION: Install piston rings in the following 
order: 


e Oil ring expander. 

« Lower oil control ring side rail. 
« Upper oil control ring side rail. 
e No. 2 Intermediate piston ring. 
® No. 1 Upper piston ring. 

2. Install the side rail by placing one end between the 
piston ring groove and the spacer. Hold end firmly 
and press down the portion to be installed until 
side rail is in position. Do not use a piston ring 
expander tool during this step. 


80ae8450 


3. Install lower side rail first and then the upper side 
rail. 


The No. 1 and No. 2 piston rings have a different 
cross section. Insure that which ever design No. 2 ring 
is installed, it is installed with manufacturers 1.D. mark 
(dot) facing up, towards top of the piston (Refer to 9 - 
ENGINE/ENGINE BLOCK/PISTON RINGS - 
DESCRIPTION). 


4, Install No. 2 piston ring and then No. 1 piston ring. 
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5. Position piston ring end gaps as shown in. = =6f[  ©=©)———<C—s———— “| 

6. Position oil control ring expander gap at least 45° 
from the side rail gaps but not on the piston pin 
center or on the thrust direction. Staggering ring 
gap is important for oil control. 
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DAMPER - CRANKSHAFT 
REMOVAL 


1. Disconnect negative battery cabie. 


2. Remove the accessory drive belt (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL). 


3. Raise vehicle on hoist. 


4. Remove crankshaft damper bolt. 


5. Use 1023 puller, and insert 9020-R, remove crank- 
shaft damper 
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INSTALLATION 
1. Install crankshaft damper using Special Tools 


C-4685-C1 (5.9 in.) Bolt, with Nut and Thrust Bear- 
ing from 6792, and 6792-1 Installer. 


2. Install crankshaft damper bolt. Torque bolt to 95 
N-m (70 ft. Ibs.) while hoiding damper with Special 
Too! 9365. 


3. Lower vehicle. 
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4. install accessory drive belt. 


5. Connect negative battery cable. 
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ENGINE MOUNTING 
DESCRIPTION 


The engine mounting system are of molded rubber material and consist of two mounts; right and a left side support 
the powertrain, and control powertrain torque. 
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MOUNT -LEFT 
REMOVAL 


1. 
a 
3. 


6. 


Disconnect the negative battery cable. 
Raise and support the vehicle. 


Remove both engine mount to cradle nuts and 
remove the left engine mount studs. 
Using a suitable jack and a block of wood under 
the oil pan, raise the engine until the weight is off 
of the mounts (approximately 5mm). 


Remove the engine mount heat shield. 


Remove the engine mount boits and remove the 
mount. 


Lx 


8136afc8 


8136afc6 


LX ENGINE - 3.5L - SERVICE INFORMATION 9 - 2319 


INSTALLATION 


1. Install the left mount (2) to the engine mounting 
bracket. Hand tighten fasteners. 


2. Install and hand tighten the engine mount through 
studs. 


3. Tighten the engine mount to mounting bracket fas- 
teners to 75 N-m ( 55 ft.ibs.). 


4. Lower the engine and remove lifting device. 
5. Tighten the engine mount through studs to nut to SE fF OSA et 
12 N-m ( 106 in.Ibs.). MY RN iF EG NV AOEYS 
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6. Install the engine mount heat shield (2). Tighten 
fasteners to 11 N-m ( 97 in.lbs.). 


7. Install the left engine mount to cradle nuts and 
tighten both to 75 N-m (55 ft. Ibs.). 


8. Lower the vehicle. 
9. Connect the negative battery cable. 


MA 
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MOUNT LEFT - AWD 
REMOVAL 


1. 


Disconnect the negative battery cable. 


2. Raise and support the vehicle. 

3. Remove the left front wheel. 

4, Remove the left engine mount to cradle fastener. 

5. Place a jack stand under the engine and support 
the engine weight. 

6. Remove the engine mount fasteners and remove 
the mount. 

INSTALLATION 

1. Carefully position the engine mount and hand 
tighten the mount retaining bolts. 

2. Tighten the engine mount to bracket bolts to 60 
N-m (44 Ibs. ft.). 

3. Lower the engine onto the cradle and remove the 
jack stand. 

4. Tighten the engine mount to cradie bolt to 75 N-m 
(55 Ibs. ft.). 

5. Install the right front wheel. 

6. Lower the vehicle. 

7. Connect the negative battery cable. 
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MOUNT - RIGHT 
REMOVAL 


1. Disconnect the negative battery cable. 

Raise and support the vehicle. 

Remove both of the engine mount to cradie nuts. 
Remove both of the engine mount through studs. 


Using a suitable jack stand and a block of wood 
positioned under the oil pan, raise the engine until 
the weight is off of the mounts (approximately 5 
mm.). 


6. Remove the right mount heat shield (2) bolts. 
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7. Remove the engine mount (2). 
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INSTALLATION 

1. Install the engine mount to the engine bracket and 
hand tighten . Tighten bolts to 54 N-m (40 Ibs. ft). 

2. Install and hand tighten the engine mount through 
studs. 


3. Tighten the engine mount to engine bracket fasten- 
ers to 75 N-m (55 Ibs. ft.). 
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4. Install the engine mount heat shield (2). Tighten the 
fasteners to 11 N-m (97 in. Ibs.). 


5. Lower the engine and rernove the lifting devise. 


6. Tighten the engine mount through studs to 12 N-m 
(106 in. Ibs.). 


7. Install the right engine mount to cradle nuts and 
tighten both engine mount fasteners to 75 N-m (55 
Ibs. ft). 


8. Lower the vehicle. 
9. Connect the negative battery cable. 
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MOUNT RIGHT - AWD 
REMOVAL 


Qakon 


. Disconnect the negative battery cable. 
. Raise and support the vehicle. 


Remove the right front wheel. 

Place a jack stand under the engine. 

Remove the engine mount to cradle fastener. 
Raise the engine with the jack stand and support 
the engine weight. 


Remove the engine mount bolts and the engine 
mount. 


INSTALLATION 


1. 


o 


Carefully position the engine mount and hand 
tighten the mount retaining bolts. 

Tighten the engine mount to bracket bolts to 60 
Num (44 Ibs. ft.). 


. Lower the engine onto the cradle and remove the 


jack stand. 


. Tighten the engine mount to cradle bolt to 75 N-m 


(55 Ibs. ft.). 


. install the right front wheel. 


Lower the vehicle. 


. Connect the negative battery cable. 
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MOUNT - REAR 
REMOVAL 


1. Raise vehicle on hoist. 

2. Remove cross member to mount bolts (2). 

3. Place transmission jack under transmission pan 
and raise transmission. 

4, Remove cross member attaching bolts and remove 
cross member (1). 
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5. Remove mount to transmission bolts (2), remove 
mount (1). 
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INSTALLATION 


1. Install mount to transmission bolts (2) and tighten 
to 47 N-m (35 ftlbs.). 
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2. Install cross member (1) and attaching bolts. 
Tighten bolts to 68 N-m (50 ft.lbs.). 


3. Lower transmission so cross member to mount 
bolts (2) can be started tightened by hand. 


4, Lower transmission and remove jack. 
5. Tighten mount bolts (2) to 47 N-m (39 ft.lbs.). 
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LUBRICATION 
DESCRIPTION 


LX 
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Oil Lubrication System 
1 - CRANKSHAFT 9 - PEDESTAL DRILLED PASSAGE 
2 - OUTER ROTOR 10 - EXHAUST ROCKER SHAFT 
3 - INNER ROTOR 11 - SHAFT/PEDESTAL DOWEL PASSAGE 
4 - RELIEF VALVE 12 - CAMSHAFT BEARING BORE 
5 - OIL PAN 13 - CYLINDER BLOCK OIL GALLERY 
6 - OIL SCREEN 14 - CYLINDER HEAD GASKET 
7 - OIL PUMP CASE 15 - HEAD BOLT HOLE 
8 - OIL FLOWS TO ONLY ONE PEDESTAL ON EACH HEAD - 16 - INTAKE ROCKER SHAFT 


SECOND FROM REAR ON RIGHT HEAD - SECOND FROM FRONT 
ON LEFT HEAD 


The oil lubrication system is a full-flow filtration, pressure feed type. The oil pump body is mounted to the engine 
block. The pump inner rotor is driven by the crankshaft. A windage tray, increases power by minimizing oil windage 
at high engine RPM. For increased oil cooling, an oil pan mounted, oil-to-coolant oil cooler is used. 
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Oil Lubrication System 


1 - CRANKSHAFT 9 - PEDESTAL DRILLED PASSAGE 

2 - OUTER ROTOR 10 - EXHAUST ROCKER SHAFT 

3 - INNER ROTOR 11 - SHAFT/PEDESTAL DOWEL PASSAGE 
4 - RELIEF VALVE 12 - CAMSHAFT BEARING BORE 

5 - OIL PAN 13 - CYLINDER BLOCK OIL GALLERY 

6 - OIL SCREEN 14 - CYLINDER HEAD GASKET 

7 - OI PUMP CASE 15 - HEAD BOLT HOLE 

8 - OIL FLOWS TO ONLY ONE PEDESTAL ON EACH HEAD - 16 - INTAKE ROCKER SHAFT 


SECOND FROM REAR ON RIGHT HEAD - SECOND FROM FRONT 
ON LEFT HEAD 


Engine oil stored in the oll pan (5) is drawn in and discharged by a gear rotor type oil pump (2, 3). The oil pump 
is directly coupled to the crankshaft (1). Oil pressure is regulated by a relief valve (4). The oil is fed through an oil 
filter and to the crankshaft journals from the oil gallery (8) in the cylinder block. This gallery also feeds oil under 
pressure to the cylinder heads. Oil flows through each cylinder heads oil passage to the rocker shafts (10, 16). Of 
then feeds the camshaft journals (12), rocker arms, and hydraulic lash adjusters. 
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DIAGNOSIS AND TESTING 
CHECKING ENGINE OIL PRESSURE 


Check oil pressure using a gauge at oil pressure 

switch (1) location. 

1. Remove the oil pressure switch (1) (Refer to 9 - 
ENGINE/LUBRICATION/OIL PRESSURE  SEN- 
SOR/SWITCH - REMOVAL). 

2. Install oil pressure test gauge, C-3292 with Adapter 
8406. For Special Tool identification, (Refer to 9 - 
ENGINE - SPECIAL TOOLS). 


CAUTION: If oil pressure is 0 at idle, Do Not Run 
engine at 3000 RPM. 


3. Warm engine to normal operating temperature. 

4. Monitor gauge readings at idle and 3000 rpm. For 
specifications (Refer to 9 - ENGINE - 
SPECIFICATIONS). 
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OIL 


DESCRIPTION 


For engine oil type and capacity (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION - 
ENGINE OIL) 


STANDARD PROCEDURE 
ENGINE OIL LEVEL CHECK 


The best time to check engine oil level (2) is after the 
engine has sat overnight, or if the engine has been 
running, allow the engine to be shut off for at least 5 
minutes before checking oil level. 


Checking the oil (2) while the vehicle is on level 
ground will improve the accuracy of the oil level read- 
ing. Add oil (1) only when the level is at, or below, the 
ADD mark on the indicator (2). 
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ENGINE OIL AND FILTER CHANGE 


Change engine oil at mileage and time intervals described in the Maintenance Schedule. (Refer to LUBRICATION & 
MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIPTION) 


WARNING: NEW OR USED ENGINE OIL CAN BE IRRITATING TO THE SKIN. AVOID PROLONGED OR 
REPEATED SKIN CONTACT WITH ENGINE OIL. CONTAMINANTS IN USED ENGINE OIL, CAUSED BY INTER- 
NAL COMBUSTION, CAN BE HAZARDOUS TO YOUR HEALTH. THOROUGHLY WASH EXPOSED SKIN WITH 
SOAP AND WATER. DO NOT WASH SKIN WITH GASOLINE, DIESEL FUEL, THINNER, OR SOLVENTS, 
HEALTH PROBLEMS CAN RESULT. DO NOT POLLUTE, DISPOSE OF USED ENGINE OIL PROPERLY. CON- 
TACT YOUR DEALER OR GOVERNMENT AGENCY FOR LOCATION OF COLLECTION CENTER IN YOUR 
AREA. 
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TO CHANGE ENGINE OIL 


1. Run engine until achieving normal operating tem- 
perature. 


2. Position the vehicle on a level surface and turn 
engine off. 


3. Open hood, remove engine oil fill cap (1). 


4. Raise vehicle on hoist. 
Place a suitable drain pan under crankcase drain. 


6. Remove oil pan drain plug from crankcase and 
allow oil to drain into pan. Inspect drain plug 
threads for stretching or other damage. Replace 
drain plug and gasket if damaged. 

7. Remove oil filter (3). 

8. Install drain plug in crankcase. Torque oil pan drain 
plug to 27 N-m (20 ft. Ibs.). 


9. Install new oil filter (3). 
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10. Lower vehicle. 


11. Fill crankcase (1) with specified amount and type 
of engine oil. (Refer to LUBRICATION & MAINTE- 
NANCE/FLUID TYPES - DESCRIPTION - 
ENGINE OIL) (Refer to LUBRICATION & MAIN- 
TENANCE/FLUID TYPES - SPECIFICATIONS). 

12. Install oil fill cap (1). 

13. Start engine and inspect for leaks. 


14. Stop engine and inspect oil level (2). 
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OIL FILTER SPECIFICATION 


All engines are equipped with a high quality full-flow, disposable type oil filter. When replacing oil filter, use a 
Mopar® filter or equivalent. 


USED ENGINE OIL DISPOSAL 


Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. Refer to 
the WARNING above. 
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COOLER-ENGINE OIL 
DESCRIPTION 


The engine oil cooler is a oil-to-coolant type and is 
mounted between the oil filler and the oil pan. 
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OPERATION 


81370702 


Engine oil travels from the oil cooler and into the oil filter. Engine oil then exits the filter into the main gallery. Engine 
coolant flows into the cooler from the heater return tube and exits into the water inlet tube. 
REMOVAL 


1. Drain cooling system. 
2. Raise vehicle on hoist, 


3. Disconnect coolant hoses (2) from oil cooler (1). 
4. Remove oil filter (3). 


5. Remove oil cooler attaching fastener from center of 
oil cooler (1). 


6. Remove oil cooler (1). 
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INSTALLATION 


1. Position oil cooler to fitting on oil pan. 


NOTE: Remove all oil and debris from the seal 
retainer surface. The cut out section of the oil 
cooler seal retainer flange (top), must be aligned 
with the tab on the oil pan. The oil cooler must be 
prevented from turning during the tightening 
sequence. 


2. Install oil cooler (1) attaching fastener and tighten 
to 61 N-m (45 ft. Ibs.). 


3. Install oil filter (3) and tighten to 12 N-m (106 in. 
ibs.). 


4, Connect coolant hoses to oil cooler (2). 
5. Fill cooling system. 
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FILTER -OIL 
REMOVAL 


NOTE: When servicing the oil filter, avoid deform- 
ing the filter can. Install the remove/install tool 
band strap against the base lock seam. The lock 
seam joining the can to the base is reinforced by 
the base plate. 


1. 


Using a suitable oil filter wrench, unscrew filter (3) 
from base and discard. 


INSTALLATION 


1. 


Wipe base clean, then inspect gasket contact sur- 
face. 


. Lubricate gasket of new filter (2) with clean engine 


oil. 


. Install and tighten filter to 12 N-m (106 in. Ibs.) of 


torque after gasket contacts base. Use filter wrench 
if necessary. 


. Start engine and check for leaks. 
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REMOVAL 
RWD 


. Disconnect negative battery cable. 

. Lock the steering wheel in the center position. 
. Remove engine oil indicator. 

. Raise and support the vehicle. 

. Remove the splash shield. 


. Drain engine oil and remove the oil filter (Refer to 9 
- ENGINE/LUBRICATION/OIL - STANDARD PRO- 
CEDURE). 

7. Remove the oil filter / olf cooler mounting stud and 

set oil cooler aside (Refer to 9 - ENGINE/LUBRI- 

CATION/OIL COOLER & LINES - REMOVAL). 


8. Separate the steering column coupler (1) from the 
steering gear (3). 

9. Remove steering gear (3) to cradle mounting bolts 
and suspend steering gear aside. 
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10. Remove the flex plate access cover (1). 
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11. Remove the rear oil pan (2) to transmission (3) 
bolts (1). 


12. Remove the two rear oil pan bolts (3). 
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13. 
714. 
15. 


16. 


Remove the remaining oil pan bolts and nuts. 
Loosen the engine mount bolts at the cradle. 


Raise and support the engine using a suitable 
floor jack with a block of wood at the transmission 
housing. 


Remove the oil pan (1). 


NOTE: A small amount of oi! will remain in the oil 
pan. Use care when removing the oil pan from the 
engine. 


17. 


Clean all mating surfaces. 


AWD 


. Disconnect the negative battery cable. 


Drain the cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


Remove the oil level indicator tube (2) fastener at 
the right exhaust manifold. 
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10. 
11. 
12. 
13. 


14. 


15. 
16. 
17. 


19. 
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. Raise and support the vehicie. 

. Remove the splash shield. 

. Drain engine oil and remove the oil filter. 

. Remove the left axle shaft (2). 

. Disconnect the power steering hoses from the 


power steering rack. 


. Remove the left front axle intermediate shaft sup- 


port bracket and housing (3). 


Remove the front drive shaft heat shield (4). 
Paint mark and remove the front drive shaft. 
Remove the right catalytic converter. 


Separate the power steering hose from cradle 
hold down and position the hose aside. 


Remove the lower engine mount to cradle fasten- 
ers. 


Remove the front sway bar. 
Raise and support the engine with a jack stand. 
Remove the front axle housing support bracket 


(1). 


. Remove the front axle housing (8) fasteners, 


rotate the housing position and remove the axle 
housing (3). 
Lower the engine and remove the jack stand. 
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20. Remove the oil cooler hoses from the oil cooler 
and remove the oil cooler (if equipped) (Refer to 9 | 
- ENGINE/LUBRICATION/OIL COOLER & LINES 
- REMOVAL). 

21. Separate the oil level indicator tube from the oil 
pan. 


22. Remove the flex plate cover (1). 


23. Remove the oil pan (1). . 
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LX 


INSTALLATION 
RWD 


1. Clean oil pan and all gasket surfaces. 


2. Apply a 1/8 inch bead of Mopar® Engine RTV GEN 
li at the parting line of the oil pump housing and 
the rear seal retainer. 


APPLY 1/8 INCH 
WIDE BEAD 
OF SEALER 
AT PARTING LINES 


3. Install oil pan gasket to the engine block. 


4. Install the oil pan while aligning the oil level indica- 
tor tube and attach fasteners finger tight. 
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NOTE: Assure that the rear face of the oil pan is 
flush to the transmission bell housing when 
installing the oil pan. 


YY 

5. Pre-torque the horizontal rear oil pan to transmis- 
sion bolts to 1.4 N-m (42 in. Ibs.). ee i 

6. First tighten the M8 (1) oil pan alignment bolt to Soe } 
28N-m (250 ibs. in.), then tighten bolt (2) to 28N-m aC) eee i) 
(250 Ibs. in.). 1S 2) 

va 


7. Tighten the remaining M8 bolts and M8 nuts to 28 
N.m (250 in. ibs.), and the M6 bolts to 12 N.m (105 
in. Ibs.). 


8. Tighten the four M10 oil pan to transmission bolts 
to 55 N-m (40 ft.lbs.). 


9. Lower the engine and remove the lifting fixture. 
Tighten the engine mount to cradle fasteners to 75 
N-m (55 Ibs. ft.). 
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10. Install the flex plate inspection cover (1) and 
tighten the fastener (2) to 11 N-m (97 in. Ibs.). 

11. Install the oil cooler (align the oil cooler notch to 
oil pan tab) (Refer to 9 - ENGINE/LUBRICATION/ 
OIL COOLER & LINES - INSTALLATION). 


12. Install the engine oil filter. Tighten filter to 12 N-m 
(106 in. Ibs.). 
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13. install the steering gear to cradle bolts and tighten 
the fasteners to 70 N-m (95 ft. Ibs.). 


14, Connect the steering gear coupler and tighten the 
fastener to 30 N-m (22 ft. Ibs.) 


15. Attach the splash shield. 
16. Lower the vehicle. 
17. Install the engine oil indicator. 


18. Fill engine crankcase with proper oil to correct 
level. 


19. Connect negative battery cable. 


AWD 


1. Clean oil pan and all mating surfaces. 

2. Replace the oil level indicator tube seal. 

3. Apply a 1/8 inch bead of Mopar® Engine RTV GEN 
i} at the parting line of the oil pump housing and 
the rear seal retainer. 
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4. install the oil pan gasket (4) to the engine block 
(5). 

5. Install the oil pan (1) while aligning the oil level 
indicator tube and attach the fasteners finger tight. 


NOTE: Assure that the rear face of the oil pan is 
flush to the transmission bell housing when 
installing the oil pan. 


6. Pre-torque the horizontal rear oil pan to transmis- 
sion bolts to 1.4 N-m (12 Ibs. in.). 


7. First tighten the M8 (1) oil pan alignment bolt to 28 
N-m (250 Ibs. in.), then tighten bolt (2) to 28 N-m 
(250 Ibs. in.). 

8. Tighten the remaining M8 bolts and M8 nuts to 28 
N-m (250 Ibs. in.), and the M6 bolts to 12 N-m (105 
Ibs. in). 


9. Tighten the four M10 oil pan (2) to transmission (3) 
bolts (1) to 55 N-m (40 Ibs.ft.). 
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10. Install the torque converter access cover (1) and 
tighten the fastener (2) to 11 N-m (97 Ibs. in.). 


11. Install the engine oil cooler and new oil filter 
(Refer to 9 - ENGINE/LUBRICATION/OIL 
COOLER & LINES - INSTALLATION). 


12. Support the engine with a jack stand. 


13. Install the front drive axle housing (3). Tighten 
mounting bolts to oil pan to 65 N-m (48 Ibs. ft.). 


14. Remove the jack stand. 


15. Install the front drive axle housing support bracket 
(1). 
16. Install the front suspension sway bar to cradle. 


17. Install the engine mount to front cradle fasteners. 
Tighten the fasteners to 75 N-m (55 Ibs. ft.). 


18. Position and install the power steering hose to 
cradle hold downs. 


19. Install the right catalytic converter. 


20. Align the paint marks and install the front drive 
shaft. 


21. Install the front drive shaft heat shield (4). 
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22. 


23. 


24. 


25. 
26. 
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28. 
29. 
30. 
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install the left front drive axle intermediate shaft 
housing (3) and support bracket. Tighten fasten- 
ers to 25 N-m (19 lbs. ft.). 

Connect the power steering hoses to the steering 
rack, 


install the left front drive axle (2). 
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Install the right front drive axle (2). 
Lower the vehicle. 
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Fill engine crankcase with the proper oil to the correct level (Refer to LUBRICATION & MAINTENANCE/FLUID 


TYPES - SPECIFICATIONS). 

Fill the cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
Fill the power steering. 

Connect the negative battery cable. 
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SWITCH-OIL PRESSURE SENSOR 


REMOVAL 


1. 


9 - 2346 


Raise vehicie on hoist. 
2. Position an oil collecting container under switch 


location. 
3. Disconnect electrical connector. 


4. Unscrew oil pressure switch (4). 
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INSTALLATION 


1. Apply Mopar® Thread Sealant to the switch (1) 


threads. 
2. Install oil pressure switch (1) to fitting. 


3. Connect electrical connector. 


4, Lower vehicle. 


5. Start engine and check for leaks. 


6. Check engine oil level and adjust as necessary. 
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> 4 
PUMP - OIL 
REMOVAL 


1. 


Drain the cooling system. (Refer to 7 - COOLING - 
STANDARD PROCEDURE) 


. Remove the timing belt. (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL) 


. Remove the crankshaft sprocket. (Refer to 9 - 


ENGINE/VVALVE TIMING/TIMING  BELT/CHAIN 
AND SPROCKETS - REMOVAL) 


. Remove the oil pan. (Refer to 9 - ENGINE/LUBRI- 


CATION/OIL PAN - REMOVAL). 


. Remove the oil pickup tube. 
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6. Remove the oil pump fasteners. Remove the oil 
pump and gasket from engine. 
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DISASSEMBLY 

1. Remove oil pump cover screws (3) and lift off cover 
(4). 

2. Remove pump rotors (2, 5). 


3. Wash all parts in a suitable solvent and inspect 
carefully for damage or wear. 
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CLEANING 


1. Clean all parts thoroughly in a suitable solvent. 


INSPECTION 


NOTE: DO NOT inspect the oii relief valve assembly. If the oil relief vaive is suspect, replace the oil pump. 
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1. Disassemble oi! pump. (Refer to 9 - ENGINE/LU- 
BRICATION/OIL PUMP - DISASSEMBLY) 


2. Clean all parts thoroughly. Mating surface of the oil 
pump housing should be smooth. Replace pump 
cover if scratched or grooved. 


3. Lay a straightedge (1) across the pump cover (3) 
surface. If a 0.025 mm (0.001 in.) feeler gauge can 
be inserted between cover and straight edge, cover 
should be replaced. 


9309-184 


4. Measure thickness and diameter of outer rotor. if 
outer rotor thickness measures 14.299 mm (0.563 
in.) or less , or if the diameter is 79.78 mm (3.141 
inches.) or less, replace outer rotor. 


5. lf inner rotor measures 14.299 mm (0.563 in.) or 
less replace inner rotor. 


|__ 9309-70 
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6. Slide outer rotor (2) into body, press to one side 
with fingers and measure clearance between rotor 
and body. If measurement is 0.39 mm (0.015 inch.) 
or more, replace body only if outer rotor is in 
specifications. 


9309-187 


7. Install inner rotor into body. If clearance between 
inner (3) and outer rotors (2) is 0.20 mm (0.008 
inch.) or more, replace both rotors. 


9309-188 


8. Place a straightedge (1) across the face of the 
body, between boit holes. If a feeler gauge of 0.077 
mm (0.003 in.) or more can be inserted between 
rotors and the straightedge, replace pump assem- 
bly ONLY if rotors are in specs. 
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9, Assemble oil pump. (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - ASSEMBLY) 


LX 


ASSEMBLY 

1. Assemble oil pump using new parts as required. 

2. Tighten cover screws (3) to 12 N-m (1085 in. Ibs.). 

3. Prime oil pump before installation by filling rotor 
cavity with engine oil. 


4. if oil pressure is low and pump is within specifica- 
tions, inspect for worn engine bearings or other 
reasons for oil pressure loss. 


INSTALLATION 


1. Prime oil pump (4) before installation by filling rotor 
cavity with clean engine oil. 

2. Install oil pump (4) and gasket (8) carefully over 
the crankshaft. Position pump onto block and 
tighten bolts to 28 N-m (250 in. Ibs.). 
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3. Install new O-ring (3) on oif pickup tube (1). 
. Install oil pickup tube (1). 


5. Install oil pan. (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION) 


6. Install crankshaft sprocket. (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING  BELT/CHAIN AND 
SPROCKETS - INSTALLATION) 

7. Install timing belt. (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION) 

8. Install the timing belt covers. (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- INSTALLATION) 


fs 


9. Install the crankshaft vibration damper (4). (Refer 
to 9 - ENGINE/ENGINE BLOCK/VIBRATION 
DAMPER - INSTALLATION) 

10. Install the accessory drive belt (6). (Refer to 7 - 

COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION) 


11. Fill the cooling system. (Refer to 7 - COOLING - 
STANDARD PROCEDURE) 

12. Fill engine crankcase with proper oil to the correct 
level. 


LX 
MANIFOLD - INTAKE 


REMOVAL 
UPPER INTAKE MANIFOLD 


{. Disconnect negative battery cable. 
2. Disconnect the IAT sensor electrical connector. 
3. Remove air inlet hose from the throttle body. 


4. Disconnect the MAP sensor electrical connector. 
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5. Separate the engine electrical harness connectors | 
from the intake manifold. 


NOTE: Replace the EGR tube gasket and silicone 
rubber seals any time the EGR tube is removed 
from the intake manifold. 


6. Remove the upper EGR tube from the intake man- 
ifoid, and the upper EGR tube from the EGR valve. 


7. Disconnect the PCV, Purge and power brake 
booster vacuum hoses from the upper intake man- 
ifold. 

8. Disconnect the electronic throttle control electrical 
connector. 

9. Remove the throttle bracket (4) fasteners from the 
throttle body and cylinder head. 


10. Disconnect electrical connectors from the Manifold 
Tuning Valve (MTV) and Short Runner Valve. 


LX 


aE 


. Remove the right intake manifold support 


brackets. 
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12. Remove the upper intake manifold retaining bolts, insulation foam pad and manifold. Clean all gasket sealing 


surfaces. 


LOWER INTAKE MANIFOLD 


1. 


Perform fuel pressure release procedure. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE) 


. Drain the cooling system. 
. Disconnect the upper radiator hose from the ther- 


mostat housing. 


. Remove the upper intake manifold (Refer to 9 - 


ENGINE/MANIFOLDS/INTAKE MANIFOLD — - 
REMOVAL). 


. Reposition power steering fluid reservoir and 


bracket. 


. Disconnect the electrical connectors to fuel injec- 


tors and coolant temperature sensor. 
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a} 


Lx 


ENGINE - 3.5L - SERVICE INFORMATION 


9 - 2356 
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7. Disconnect heater hose from the rear intake mani- 


fold. 
8. Disconnect the coolant container hose at the rear 


intake manifold. 


(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
FUEL LINES - STANDARD PROCEDURE). 


9. Disconnect the fuel supply hose from fuel rail 
10. Remove the bolts attaching fuel rail. 


Remove fuel rail and injectors as an assembly. 
12. Remove bolts attaching lower intake and remove 


11. 


intake manifold. 


LX 


INSTALLATION 
UPPER INTAKE MANIFOLD 


1. Clean and inspect gasket sealing surfaces. 

2. Position new gasket. 

3. Install the upper intake manifold insulator foam. 
4 


. Install the upper intake manifold. Tighten bolts to 
12 N-m (105 in.los.) starting in the center working 
outward in a cross sequence pattern. 


5. Install the right manifold support brackets. Tighten 
fasteners to 12 N-m (105 in.lbs.). 


6. Install the throttle bracket. Tighten fasteners to 12 
m (105 in.Ibs.) at the throttle body and 28N-m 
(259 in.!bs.) at the cylinder head. 
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7. Connect the manifold tuning valve and short runner 
valve electrical connectors. 


8. Connect the electronic throttle control harness con- 
nector. 


9. Connect the engine electrical connectors to the 
intake manifold. 


NOTE: Install new rubber silicone seals on intake 
manifold end of EGR tube any time it is removed 
from the intake manifold. 


10. Verify the upper EGR tube seal (1) is positioned 
correctly on the EGR tube assembly. 
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11. Install the EGR tube (3), and verify the seal is cor- 
rectly positioned in the intake manifold. 


12. Connect the PCV, Purge and power brake booster 
vacuum hoses to the intake manifold. 


Bicidé7d 


13. Connect the MAP sensor harness connector. 


etaetbte 


L 


Install the inlet hose and connect the IAT sensor 
harness connector. 


15. Connect negative battery cabie. 
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LOWER INTAKE MANIFOLD 


1. Clean all sealing surfaces. 


2. Position new gaskets and intake manifold on cylin- 
der head surfaces. 


3. Install intake manifold bolts and gradually tighten in 
sequence shown until a torque of 28 N-m (250 in. 
Ibs.) is obtained. 


813bed 11 
i 
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4. Install fuel rail and injectors as an assembly, (Refer _ 
to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL 
INJECTOR - INSTALLATION). 


5. Connect fuel supply hose to fuel rail. (Refer to 14 - 
FUEL SYSTEM/FUEL DELIVERY/FUEL LINES - 
STANDARD PROCEDURE) 
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6. Connect heater hose to rear lower intake manifold. 


7. Connect coolant container hose to the rear lower 
intake manifold. 


8. Connect electrical connectors to fuel injectors and coolant temperature sensor. 

9. Install power steering fluid reservoir and bracket. 

10. Install upper intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 
11. Connect the upper radiator hose to the thermostat housing. 

12, Fill the cooling system. 
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MANIFOLD-EXHAUST LEFT 


REMOVAL 
LEFT EXHAUST MANIFOLD 


1. 


Disconnect and isolate the negative battery cable. 


2. Raise and support the vehicle. 


ae Ww 


. Disconnect and remove the oxygen sensor from 


. Remove the exhaust manifold shield (5) retaining 


. Separate the front exhaust pipe to manifold union (2). 
. Lower the vehicle. 


the exhaust manifold (7) 


bolts, exhaust manifold (7) , and discard gasket (1). 


81388236 | 


INSPECTION 


& GO 


. Inspect exhaust manifolds for damage or cracks. 

. Check manifold flatness. 

. Inspect the exhaust manifold gasket for obvious discoloration or distortion. 

. Check distortion of the cylinder head mounting surface with a straightedge and thickness gauge. 
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INSTALLATION 
LEFT EXHAUST MANIFOLD 


NOTE: If replacing the exhaust manifold, tighen 
the exhaust outlet studs to manifold to 40N-m (350 
in.ibs.). 


81968236 
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. Position the exhaust manifold (7) and gasket (1). Install the retaining bolts (2). Tighten 4 bolts starting at the 
center working outward to 23 N.m (200 in. {bs.). 


. Install the exhaust manifold heat shields (5,6). Tighten the bolts to 12N-m (108 in. Ibs.). 

. Tighten the out most stud nuts to 8N-m (73 in.[bs.). 

. Connect the oxygen sensor. 

. Raise and support the vehicle. 

. Connect the exhaust pipe to manifold union (3). Tighten the exhaust stud nuts to 34N-m (300 in.lbs.), 
. Connect the negative battery cable. 
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MANIFOLD-EXHAUST RIGHT 


REMOVAL 
RIGHT EXHAUST MANIFOLD 


1: 
. Disconnect the upstream oxygen sensor electrical connector. 
. Raise and support the vehicle. 


a & Ww Ph 


Disconnect the negative battery cable. 


. Remove the exhaust manifoid to exhaust pipe flange retaining bolts (1). 
. Lower the vehicle. 


LX 
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6. Remove the exhaust manifold heat shield and manifold. 
7. Remove the oxygen sensor from the exhaust manifold. 
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INSTALLATION 
RIGHT EXHAUST MANIFOLD 


1. Clean gasket surfaces. 


813883bC | 
ei 


NOTE: If replacing the exhaust manifold, tighten the exhaust outlet studs to 39N-m (350 in.ibs.). 


2. Position the exhaust manifold and gasket. Install the retaining bolts. Tighten 4 bolts starting at the center working 
outward to 23 N.m (200 in. Ibs.). 


. Install the heat shields. Tighten the heat shield fasteners to 12 N.m (105 in.ibs.). 

. Tighten the 2 out most nuts to 8 N-m (73 in.lbs.). 

. Connect the oxygen sensor. 

. Raise and support the vehicle. 

. Connect the front exhaust pipe to exhaust manifold. Tighten the fasteners to 34 N.m (300 in. Ibs.). 
. Connect the negative battery cable. 
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VALVE TIMING 
DESCRIPTION 


The timing drive system has been designed to provide 
quiet performance and reliability to support a NON 
free-wheeling engine. 


The timing drive components include a crankshaft 
sprocket (4), camshaft sprockets, tensioner pulley, 
hydraulic tensioner and a timing belt (3). The water 
pump (2) is driven by the back side of the timing belt 
(3). The right and left camshaft sprockets are keyed 
and not interchangeable because of the cam sensor 
pick-up wheel on the left sprocket. 


LX 
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COVER-FRONT TIMING BELT 
REMOVAL 


4: 


9. 


Perform fuel pressure release procedure. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE). 


. Disconnect negative battery cable. 
. Remove accessory drive belt (Refer to 7 - COOL- 


ING/ACCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 


. Remove accessory drive belt tensioner. 
. Remove bolts for power steering pump. Reposition 


power steering pump aside. 


. Raise vehicle on hoist. 
. Remove crankshaft damper (Refer to 9 - ENGINE/ 


ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


. Remove the lower front timing belt cover fasteners. 


Lower the vehicle. 


10. Remove the upper timing belt cover bolts and 


remove front timing belt cover. 
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INSTALLATION 


1. Exchange the accessory drive belt pulley if neces- 
sary. Tighten bolt to 61 N-m (45 ft.lbs.). 

2. Install upper front timing belt cover. 

3. Install lower timing belt front cover. 

4, Tighten the timing cover bolts as follows: 
* M6 bolts - 12N-m (1085 in.lbs.) 
® M8 bolts - 28N-m (250 in.lbs.) 
* M10 bolts - 54N-m (40 Ibs-ft.) 

5. Install power steering pump fasteners. Tighten bolts ¢ 
to 23 N-m (200 Ibs. in.). | (Ae 


6. Install crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCK/VIBRATION DAMPER - INSTAL- 
LATION). 

7. Install accessory drive belt tensioner (Refer to 7 - 
COOLING/ACCESSORY DRIVE/BELT TENSION- 
ERS - INSTALLATION). Torque fastener to 28 N-m 
(250 in. Ibs.). 

8. Install accessory drive belt (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA- 814a6b39 
TION). a es gees eal ——s ae 

9. Lower vehicle. 


10. Connect negative battery cable. 


Lx 


COVER-REAR TIMING BELT 
REMOVAL 


NOTE: The rear timing belt cover has O-rings to 
seal the water pump passages to cylinder block. 
Do not reuse the O-rings. 


1. 


Perform fuel pressure release procedure. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE). 


. Disconnect the negative battery cable. 
. Remove timing belt (Refer to 9 - ENGINE/VALVE 


TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
REMOVAL). 


. Remove camshaft sprockets (Refer to 9 - ENGINE/ 


VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 


. Remove rear timing belt cover bolts (, 2, 3). 
. Remove the rear cover. 


INSTALLATION 


1. 


Clean rear timing belt cover O-ring (1) sealing sur- 
faces and grooves. Lubricate new O-rings with 
Mopar® Dielectric Grease or equivalent to facilitate 
assembly. 


. Position NEW O-rings on cover (2). 
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3. Install rear timing belt cover (4). Tighten bolts to 
the following specified torque: 

e M10 (2, 5) - 54 N-m (40 ft. Ibs.) 
e M8 (1) - 28 N-m (20 ft. ibs.) 
e M6 (3) - 12 N-m (105 in. ibs.) 

4, install camshaft sprockets (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 

5. Install timing belt (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - 
INSTALLATION). 


| 813a7295 


LX 


ENGINE - 3.5L - SERVICE INFORMATION 9 - 2371 


BELT-TIMING AND SPROCKETS 


REMOVAL 
TIMING BELT 


(12) . ae A Ne 
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TIMING GEAR ALIGNMENT - 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2- RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
awe HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 
eee HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


CAUTION: The 3.5L is NOT a freewheeling engine. Therefore, loosen the valve train rocker assemblies 
before servicing the timing drive. 


re 


4. 


a: 


Perform fuel pressure release procedure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PRO- 
CEDURE). 


Disconnect negative battery cable. 


Remove both cylinder head covers and loosen the rocker arm assemblies (Refer to 9 - ENGINE/CYLINDER 
HEAD/ROCKER ARM / ADJUSTER ASSY - REMOVAL). 


Remove the front timing belt cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL). 


Mark belt running direction, if timing belt is to be reused. 


CAUTION: When aligning timing marks, always rotate engine by turning the crankshaft. Failure to do so will 
result in valve and/or piston damage. 


6. 


7. 


Rotate engine clockwise until crankshaft (10) mark aligns with the TDC mark on oil pump housing (9) and the 
camshaft sprocket (2, 7) timing marks (1, 8) are aligned with the marks on the rear cover. 


Remove the timing belt tensioner (12) and remove timing belt. 
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8. Inspect the tensioner for fluid leakage. 

9. Inspect the pivot and bolt for free movement, bearing grease leakage, and smooth rotation. If not rotating freely, 
replace the arm and pulley assembly. 

10. When tensioner is removed from the engine it is 
necessary to compress the plunger into the ten- 
sioner body. 


CAUTION: Index the tensioner in the vise the same 
way it is installed on the engine. This ensures 
proper pin orientation when tensioner is installed 
on the engine. 


a. Place the tensioner into a vise (1) and 
SLOWLY compress the plunger. Total bleed 
down of tensioner should take about 5 min- 
utes. 


b. When plunger is compressed into the tensioner : N | a 
body install a pin (2) through the body and | 9309-111 
plunger to retain plunger in place until ten- — 
sioner is installed. 


CAMSHAFT SPROCKETS 


CAUTION: The 3.5L engine is NOT a free-wheeling 
design. Therefore, care should be taken not to 
rotate the camshafts or crankshaft with the timing 
belt removed. 


NOTE: The camshaft timing gears are keyed to the 
camshaft. 


1. Perform fuel pressure release procedure. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE). 


2. Remove front timing belt cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL). 


3. Position crankshaft sprocket to the TDC mark on 
the oil pump housing by turning crankshaft in the 
clockwise direction. 


4. Install a dial indicator in number 1 cylinder to check TDC of the piston. Rotate the crankshaft until the piston is 
at exactly TDC. 


. Remove camshaft retainer/thrust plate (1) from rear of right cylinder head. 
. Remove the right cylinder head cover. 

. Remove the right rocker arm assembly. 

. Remove the timing belt tensioner and timing belt. 


80981226 


aon oO mn 


LX 


9. Hold left camshaft sprocket with a 36 mm (1 7/16 
in.} box end wrench. 
10. Loosen and remove the camshaft gear retaining 
bolt and washer. The left bolt is 255 mm (10.0 in.) 
long. 


NOTE: The camshaft timing gears are keyed to the 
camshait. 


11. Remove the camshaft sprocket. 


CAUTION: The right camshaft must be pushed 
rearward approximately 3 1/2 inches to remove the 
camshaft gear retaining bolt and gear. Care must 
be taken not to scratch or nick the camshaft or 
cylinder head journals when moving camshaft. 


12. Hold right camshaft sprocket with a 36 mm (1 
7/16 in.) box end wrench. 


13. Loosen and remove the camshaft gear retaining 
bolt and washer. The right bolt is 213 mm (8 3/8 
in.) long. 


NOTE: The camshaft timing gears are keyed to the 
camshaft. 


14. Remove the camshaft sprocket. 
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CRANKSHAFT SPROCKET 

1. Remove the timing belt (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING  BELT/CHAIN AND 
SPROCKETS - REMOVAL). 


2. Remove crankshaft sprocket using Special Tool 
L-4407-A (1). 


INSPECTION 
TIMING BELT 


1. Remove front timing belt cover (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL). 

2. Inspect both sides of the timing belt. Replace belt if 
any of the following conditions exist : 


a. 


Sy Om 2 OF LS 


Hardening of back rubber back side is glossy 
without resilience and leaves no indent when 
pressed with fingernail. 


. Cracks (4) on rubber back. 

. Cracks or peeling (1) of canvas. 
. Cracks on rib root. 

. Cracks on belt sides. 


Missing teeth (2). 


. Abnormal wear (7) of belt sides. The sides are 


normal if they are sharp as if cut by a knife. 


. Vehicle mileage or time at component mainte- 


nance requirement. (Refer to LUBRICATION & 
MAINTENANCE/MAINTENANCE SCHEDULES 
- DESCRIPTION) 
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3. If none of the above conditions are seen on the belt, the front timing belt cover can be installed (Refer to 9 - 


ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTALLATION). 
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TIMING VERIFICATION 


pone 
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TIMING GEAR ALIGNMENT 
1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 
2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
ce HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 
5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 
Fae HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 
L 


Remove the outer timing covers. Rotate the crankshaft until the pointer on the crankshaft sprocket (10) aligns the 
TDC mark on the oil pump (9). Check to determine if the camshaft sprocket (2, 7) timing marks (1, 8) are aligned 
with the marks on the inner timing cover. It may take an additional full revolution of the crankshaft before the cam- 
shaft sprocket marks are aligned. 


INSTALLATION 
TIMING BELT 


CAUTION: If camshafts have moved from the timing marks, always rotate camshaft towards the direction 
nearest to the timing marks (DO NOT TURN CAMSHAFTS A FULL REVOLUTION OR DAMAGE to valves 


and/or pistons could result). 
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TIMING GEAR ALIGNMENT 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2 - RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
fea ee HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

te as HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


1. Align the crankshaft sprocket (10) with the TDC mark (9) on oil pump cover. 
2. Align the camshaft sprockets (2, 7) timing reference marks (1, 8) with the marks on the rear cover. 


3. Install the timing belt starting at the crankshaft sprocket (10) going in a counterclockwise direction. Install the belt 
around the last sprocket. Maintain tension on the belt as it is positioned around the tensioner pulley (41). 


NOTE: If the camshaft gears have been removed it is only necessary to have the camshaft gear retaining 
bolts installed to a snug torque at this time. 


4. Holding the tensioner pulley (11) against the belt, install the tensioner into the housing and tighten to 28 N-m 
(250 in. lbs.). Each camshaft sprocket mark should remain aligned the cover marks. 


5. When tensioner is in place pull retaining pin to allow the tensioner to extend to the pulley bracket. 


6. Rotate crankshaft sprocket 2 revolutions and check the timing marks on the camshafts and crankshaft. The 
marks should line up within their respective locations. lf marks do not line up, repeat procedure. 


NOTE: If camshaft gears have been removed and timing is correct, counterhoild and tighten the camshaft 
gears to final torque specification (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCK- 
ETS - INSTALLATION). 


7. Install the front timing belt cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 


8. Tighten the rocker arm assemblies and install the cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/ 
ROCKER ARM / ADJUSTER ASSY - INSTALLATION). 


9. Connect negative battery cable. 
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CAMSHAFT SPROCKETS 


CAUTION: The camshaft sprockets are keyed and not interchangeable from side to side because of the 
camshaft position sensor pick-up. 


at eee 


TIMING GEAR ALIGNMENT 


Spe aos - 8136876 | 


1 - RIGHT CAMSHAFT GEAR ALIGNMENT MARK 7 - LEFT CAMSHAFT GEAR 

2~- RIGHT CAMSHAFT GEAR 8 - LEFT CAMSHAFT GEAR ALIGNMENT MARK 
ee HEAD TO INNER TIMING BELT COVER BOLTS - 9 - CRANKSHAFT GEAR ALIGNMENT MARK 
4- TIMING BELT 10 - CRANKSHAFT GEAR 

5 - WATER PUMP PULLEY 11 - TIMING BELT TENSIONER PULLEY 

6 - CYLINDER HEAD TO INNER TIMING BELT COVER BOLTS - 12 - TIMING BELT TENSIONER 


1. Install camshaft sprockets onto the camshafts. Install NEW sprocket attaching bolts into place. The 255 mm (10 
in.) bolt is to be installed in the left camshaft and the 213 mm (8 3/8 in.) bolt is to be installed into the right 
camshaft. De not tighten the bolts; tightened at later step. Camshaft sprocket (2, 7) marks (1. 8) should be 
aligned with the marks on the cover at both sprockets. 


2. Install the camshaft thrust plates (1) and o-ring (3). 
Tighten bolts (2) to 28 N-m (250 in. Ibs.). 

3. Install the timing belt starting first at the crankshaft 
sprocket (10), then to remaining components in a 
counterclockwise direction. 


| 
| 
| 
| 
4. Install the belt around the last sprocket. Maintain | 
| 


tension on the belt as it is positioned around the 
tensioner pulley (11). Each camshaft sprockets 
mark should still be aligned with the rear cover 
marks. 


NOTE: For timing belt tensioner reset procedure, 
(Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT 
AND SPROCKETS - TIMING BELT - REMOVAL). 


| 
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5. Hold the tensioner pulley against the belt and install the reset (pinned) timing belt tensioner into the housing. 
Tighten attaching bolts to 28 N.m (250 in. Ibs.). 


6. Remove tensioner retaining pin to allow the tensioner to extend to the pulley bracket. 
7. Using a dial indicator, position the number 1 piston at TDC. 


8. Hold the camshaft sprocket hex with a 36 mm (1 7/16 in.) wrench and tighten the camshaft bolts to the following: 
* Right side = 102 N-m (75 ft. lbs.) +90° turn 
» Left side = 102 N-m (75 ft. lbs.) +90° turn 

9. Remove dial indicator and install spark plug. 

10. Remove Special Tools 6642. 


11. Install front timing belt cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION). 


CRANKSHAFT SPROCKET 


CAUTION: To ensure proper installation depth of 
crankshaft sprocket, Special Tool 6641 must be 
used. 


1. Install crankshaft sprocket using Special Tools 6641 @ 
(1) and C-4685-C1. 


2. Install timing belt (Refer to 9 - ENGINE/VALVE \w: a 
TIMING/TIMING BELT/CHAIN AND SPROCKETS - \ 
INSTALLATION). 

spel 
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TENSIONER - TIMING BELT & PULLEY 


REMOVAL 


TENSIONER 
1. For timing belt tensioner removal procedure (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT AND SPROCK- 
ETS - REMOVAL - TIMING BELT) 


TENSIONER PULLEY ASSEMBLY 


1. Remove the timing belt. (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT AND SPROCKETS - 
REMOVAL - TIMING BELT) 

2. Remove the timing belt tensioner pulley (1) and 
bracket (3) assembly by unscrewing the pivot bolt 
(2) from the oil pump housing. 
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INSPECTION 
TENSIONER 


1. Inspect hydraulic tensioner (2) for fluid loss around 
the plunger (1) seal. Replace tensioner if leaking. 


TENSIONER PULLEY ASSEMBLY 


NOTE: The tensioner pulley (1), bracket (3), and 
pivot bolt (2) is serviced as an assembly. 


1. Inspect pulley (1) for free movement. Replace if 
pulley is loose, seized, or rough turning. 

2. Inspect pulley bearing and seal. Replace if dam- 
aged. 

3. Inspect pivot bolt (2) for free movement in assem- 
bly housing. Replace assembly if seized or exces- 
sive looseness. 


Tt 
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INSTALLATION 
TENSIONER PULLEY ASSEMBLY 


1. Install the timing belt tensioner pulley (1) assembly. aa 
Tighten the pivot bolt (2) to 61 N-m (45 ft. lbs.). (4) “= 
2. Install the timing belt. (Refer to 9 - ENGINE/VALVE a 
TIMING/TIMING BELT AND SPROCKETS - f i/ 
INSTALLATION - TIMING BELT) r) O 
\ = 


809a2n68 


TENSIONER 
1. For timing belt tensioner installation procedure (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT AND 


SPROCKETS - INSTALLATION - TIMING BELT). 
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ENGINE - 5.7L SERVICE INFORMATION 


DESCRIPTION 


The 5.7L engine (345 CID) eight-cylinder engine is a 90° V-Type lightweight, deep skirt cast iron block, alurninum 
heads, single cam, overhead valve engine with hydraulic roller tappets. The heads incorporate splayed valves with 
a hemispherical style combustion chamber and dual spark plugs. The cylinders are numbered from front to rear; 1, 
3, 5, 7 on the left bank and 2, 4, 6, 8 on the right bank. The firing order is 1-8-4-3-6-5-7-2. 


DIAGNOSIS AND TESTING 
DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 
These malfunctions may be classified as either performance (e.g., engine idles rough and stalls) or mechanical 
(e.g., a strange noise). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) - PERFORMANCE and (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING)—MECHANICAL for possible causes and corrections of malfunctions. 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that can not be iso- 
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following diagnosis: 
e Cylinder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
e Cylinder Combustion Pressure Leakage Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
« Engine Cylinder Head Gasket Failure Diagnosis (Refer to 9 - ENGINE/CYLINDER HEAD - DIAGNOSIS AND 
TESTING). 
e Intake Manifold Leakage Diagnosis (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - DIAGNOSIS 
AND TESTING). 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - PERFORMANCE 


CONDITION POSSIBLE CAUSE 


CORRECTION 


1. Weak battery 1. Charge or replace as necessary. 


2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 
mineral grease to the terminals. 


3. Faulty starter. 3. (Refer to 8 - ELECTRICAL/ 

STARTING - DIAGNOSIS AND 
TESTING). 

. Incorrect spark plug gap. 4. (Refer to 8 - ELECTRICAL/ 
IGNITION CONTROL - 
SPECIFICATIONS). 

. Dirt or water in fuel system. 5. Clean system and replace fuel 
filter. 


. Faulty fuel pump, relay or wiring. | 6. (Refer to 9 - ENGINE - 
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CONDITION 


POSSIBLE CAUSE 
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CORRECTION 


ENGINE STALLS OR ROUGH IDLE 


1. Idle speed set to low. 


2. Vacuum leak. 


3. Incorrect engine timing. 


1. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. Inspect intake manifold and 
vacuum hoses, repair or replace as 
necessary. 

3. (Refer to 9 - ENGINE/VALVE 
TIMING - STANDARD 
PROCEDURE). 


ENGINE LOSS OF POWER 


1. Dirty or incorrectly gapped spark 
plugs. 
2. Dirt or water in fuel system. 


3. Blown cylinder head gasket. 
4. Low compression. 


5. Burned, warped or pitted valves. 


6. Plugged or restricted exhaust 
system. 


1. Replace spark plugs. 


2. Clean system and replace fuel 
filter. 


3. Replace cylinder head gasket. 


4. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 


5. Replace as necessary. 


6. Inspect and replace as 
necessary. 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - MECHANICAL 


CONDITION 


POSSIBLE CAUSES 


CORRECTIONS 


NOISY VALVES 


1. High or low oil level in 
crankcase. 


2. Thin or diluted oil. 
3. Low oil pressure. 


4. Dirt in lash adjusters. 
5. Worn rocker arms. 
6. Worn lash adjusters 


7. Worn valve guides. 


8. Excessive runout of valve seats 
on valve faces. 


1. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS). 


2. Change oil and filter. 


3. Check oil pump, if Ok, check rod 
and main bearings for excessive 
wear. 


4, Replace as necessary. 
5. Replace as necessary. 
6. Replace as necessary. 


7. (Refer to 9 - ENGINE/CYLINDER 
HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE) 


8. (Refer to 9 - ENGINE/CYLINDER 
HEAD/AINNTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE) 
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CONDITION 
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POSSIBLE CAUSES 


CONNECTING ROD NOISE 


1. Insufficient oil supply. 


2. Low oil pressure. 


8. Thin or diluted oil. 


4. Excessive bearing clearance. 


5. Connecting rod journal 
out-of-round. 


6. Misaligned connecting rods. 


LX 


CORRECTIONS 


1. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS). 


2. Check oil pump, if Ok, check rod 
and main bearings for excessive 
wear. 


3. Change oil and filter. 
4. Replace as necessary. 
5. Service or replace crankshaft. 


6. Replace bent connecting rods. 


MAIN BEARING NOISE 


1. Insufficient oil supply. 


. Low oil pressure. 


. Thin or diluted oil. 


. Excessive bearing clearance. 


. Crankshaft journal out-of round. 


3 
4 
5. Excessive end play. 
6 
7 


. Loose flywheel or torque 
converter. 


DIAGNOSIS AND TESTING - CYLINDER COMPRESSION PRESSURE 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


1. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS). 


2. Check oll pump, if Ok, check rod 
and main bearings for excessive 
wear. 


3. Change oil and filter. 

4. Replace as necessary. 

5. Check thrust washers for wear. 
6. Service or replace crankshaft. 
7, Tighten to correct torque 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 


indicated compression pressures may not be valid for diagnosis purposes. 


. Clean the spark plug recesses with compressed air. 


. Remove the spark plugs. 
. Disable the fuel system. 


. Insert a compression pressure gauge and rotate the engine with the engine starter motor for three revolutions. 
. Record the compression pressure on the 3rd revolution. Continue the test for the remaining cylinders. 
(Refer to 9 - ENGINE - SPECIFICATIONS) for the correct engine compression pressures. 
DIAGNOSIS AND TESTING - CYLINDER COMBUSTION PRESSURE LEAKAGE 


The combustion pressure leakage test provides an accurate means for determining engine condition. 


1 
2 
3 
4. Remove the ASD relay. 
5 
6 
7 


Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
s Any causes for combustion/compression pressure loss. 


. Remove the spark plugs. 
. Remove the oil filler cap. 
. Remove the air cleaner hose. 


ap NM + 


. Check the coolant level and fill as required. DO NOT install the radiator cap. 
. Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
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6. Calibrate the tester according to the manufacturer’s instructions. The shop air source for testing should maintain 
483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum and 552 kPa (80 psi) recommended. 

7. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. Set piston of 
cylinder to be tested at TDC compression,While testing, listen for pressurized air escaping through the throttle 
body, tailpipe and oil filler cap opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications should be equal, with no more than 25% leakage. 


FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 


Refer to CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART . 
CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART 


CONDITION POSSIBLE CAUSE CORRECTION 


AIR ESCAPES THROUGH Intake valve bent, burnt, or not Inspect valve and valve seat. 

THROTTLE BODY seated properly Reface or replace, as necessary. 
Inspect valve springs. Replace as 
necessary. 


AIR ESCAPES THROUGH Exhaust valve bent, burnt, or not Inspect valve and valve seat. 

TAILPIPE seated properly Reface or replace, as necessary. 
Inspect vaive springs. Replace as 
necessary. 


AIR ESCAPES THROUGH Head gasket leaking or cracked Remove cylinder head and inspect. 
RADIATOR cylinder head or block Replace defective part 

MORE THAN 50% LEAKAGE Head gasket leaking or crack in Remove cylinder head and inspect. 
FROM ADJACENT CYLINDERS cylinder head or block between Replace gasket, head, or block as 


adjacent cylinders necessary 


MORE THAN 25% LEAKAGE AND Stuck or broken piston rings; inspect for broken rings or piston. 

AIR ESCAPES THROUGH OIL cracked piston; worn rings and/or Measure ring gap and cylinder 

FILLER CAP OPENING ONLY cylinder wall diameter, taper and out-of-round. 
Replace defective part as necessary 


LUBRICATION 


CONDITION POSSIBLE CAUSES CORRECTION 


OIL LEAKS 1. Gaskets and O-Rings. 1. Replace as necessary. 
(a) Misaligned or damaged. (a) Replace as necessary. 


(b) Loose fasteners, broken or (b) Tighten fasteners, Repair or 
porous metal parts. replace metal parts. 


2. Crankshaft rear seal 2. Replace as necessary. 


3. Crankshaft seal flange. 3. Polish or replace crankshaft. 
Scratched, nicked or grooved. 

4. Oil pan flange cracked. 4. Replace oil pan. 

5.Front cover seal, damaged or 5. Replace seal. 

misaligned. 

6. Scratched or damaged vibration 6. Polish or replace damper. 
damper hub. 


7. Crankshaft Rear Flange 7. Replace Crankshaft 
Microporosity 
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CONDITION 
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POSSIBLE CAUSES 
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CORRECTION 


OIL PRESSURE DROP 


1. Low oil level. 


2. Faulty oil pressure sending unit. 
3. Low oil pressure. 


. Clogged oil filter. 

. Worn oil pump. 

. Thin or diluted oil. 

. Excessive bearing clearance. 


. Oil pump relief valve stuck. 


9. Oil pickup tube loose or 
damaged. 


1. Check and correct ofl level. 


2. Replace sending unit. 


3. Check pump and bearing 
clearance. 


. Replace oil filter. 

. Replace as necessary. 
. Change oil and filter. 

. Replace as necessary. 
. Replace oil pump. 

. Replace as necessary. 


OIL PUMPING AT RINGS; SPARK 
PLUGS FOULING 


1. Worn or damaged rings. 


2. Carbon in oil ring slots. 

3. Incorrect ring size installed. 
4. Worn valve guides. 

5. Leaking intake gasket. 

6. Leaking valve guide seals. 


1. Hone cylinder bores and replace 
rings. 

2. Replace rings. 

3. Replace rings. 

4. Ream guides and replace valves. 
5. Replace intake gaskets. 

6. Replace valve guide seals. 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - MECHANICAL 


ENGINE MECHANICAL DIAGNOSIS CHART 


CONDITION 


NOISY VALVES/LIFTERS 


POSSIBLE CAUSES 


. High or low oil level in crankcase 


. Thin or diluted oil 


. Low oil pressure 


. Dirt in tappets/lash adjusters 


. Bent push rod(s) 
. Worn rocker arms 


. Worn tappets/lash adjusters 


. Worn valve guides 


. Excessive runout of valve seats 
or valve faces 


CORRECTION 


1. Check for correct oil level. Adjust 
oil level by draining or adding as 
needed 


2. Change oil. (Refer to 9 - 
ENGINE/LUBRICATION/OIL - 
STANDARD PROCEDURE) 

3. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION - 
DIAGNOSIS AND TESTING) for 
engine oil pressure test/ 
specifications 

4. Clean/replace hydraulic 
tappets/lash adjusters 


5. Install new push rods 


6. Inspect oil supply to rocker arms 
and replace worn arms as needed 


7. Install new hydraulic tappets/lash 
adjusters 


8. inspect all vaive guides and 
replace as necessary 


9. Grind valves and seats 
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CONDITION 


POSSIBLE CAUSES 


CONNECTING ROD NOISE 
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CORRECTION 


1. Insufficient oil supply 


2. Low oil pressure 


3. Thin or diluted oil 


4. Excessive connecting rod 
bearing clearance 


5. Connecting rod journal out of 
round 


6. Misaligned connecting rods 


1. Check engine oil level. 


2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION - 
DIAGNOSIS AND TESTING) engine 
oil pressure test/specifications 


3. Change oil to correct viscosity. 
(Refer to 9 - ENGINE/ 
LUBRICATION/OIL - STANDARD 
PROCEDURE) for correct 
procedure/engine oil specifications 


4. Measure bearings for correct 
clearance with plasti-gage. Repair 
as necessary 


5. Replace crankshaft or grind 
journals 


6. Replace bent connecting rods 


MAIN BEARING NOISE 


1. Insufficient oil supply 


2. Low oil pressure 


3. Thin or diluted oil 


4. Excessive main bearing 
clearance 


5. Excessive end play 


6. Crankshaft main journal out of 
round or worn 


7. Loose flywheel or torque 
converter 


LOW OIL PRESSURE 


. Low oil level 


. Faulty oil pressure sending unit 
. Clogged oil filter 

. Worn oil pump 

. Thin or diluted oil 

. Excessive bearing clearance 


. Oil pump relief valve stuck 


. Oil pickup tube loose, broken, 
bent or clogged 


9. Oil pump cover warped or 
cracked 


1. Check engine oil level. 


2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION - 
DIAGNOSIS AND TESTING) 


3. Change oi! to correct viscosity. 


4. Measure bearings for correct 
clearance. Repair as necessary 


5. Check crankshaft thrust bearing 
for excessive wear on flanges 

6. Grind journals or replace 
crankshaft 

7. Inspect crankshaft, flexplate/ 


flywheel and bolts for damage. 
Tighten to correct torque 


1. Check oil level and fill if 
necessary 

2. Install new sending unit 

3. Install new oil filter 

4, Replace oil pump assembly. 
5. Change oil to correct viscosity. 


6. Measure bearings for correct 
clearance 


7. Remove valve to inspect, clean 
and reinstall 


8. Inspect oil pickup tube and pump, 
and clean or replace if necessary 


9. Install new oil pump 
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CONDITION 
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CORRECTION 


OIL LEAKS 


1. Misaligned or deteriorated 
gaskeis 


2. Loose fastener, broken or porous 
metal part 


3. Front or rear crankshaft oil seal 
leaking 

4. Leaking oil gallery plug or cup 
plug 


1. Replace gasket 


2. Tighten, repair or replace the part 
3. Replace seal 


4. Remove and reseal threaded 
plug. Replace cup style plug 


EXCESSIVE OIL CONSUMPTION 
OR SPARK PLUGS OIL FOULED 


STANDARD PROCEDURE 


1. CCV System malfunction 


2. Defective valve stem seal(s) 
3. Worn or broken piston rings 


4. Scuffed pistons/cylinder walls 


5. Carbon in oil control ring groove 
6. Worn valve guides 


7. Piston rings fitted too tightly in 
grooves 


1. Refer to 25 - EMISSIONS 
CONTROL/EVAPORATIVE 
EMISSIONS. 


2. Repair or replace seal{s) 

3. Hone cylinder bores. Install new 
rings 

4. Hone cylinder bores and replace 
pistons as required 

5. Remove rings and de-carbon 
piston 


6. Inspect/replace valve guides as 
necessary 


7. Remove rings and check ring end 
gap and side clearance. Replace if 
necessary 


STANDARD PROCEDURE - REPAIR DAMAGED OR WORN THREADS 


CAUTION: Be sure that the tapped holes maintain the original center line. 


Damaged or worn threads can be repaired. Essentially, this repair consists of: 
e Drilling out worn or damaged threads. 
* Tapping the hole with a special Heli-Coil Tap, or equivalent. 
« Installing an insert into the tapped hole to bring the hole back to its original thread size. 


STANDARD PROCEDURE - HYDROSTATIC LOCK 


CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 


When an engine is suspected of hydrostatic lock (regardless of what caused the problem), follow the steps below. 
1. Perform the Fuel Pressure Release Procedure (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 


PROCEDURE). 


2. Disconnect the negative cable(s) from the battery. 
3. inspect air cleaner, induction system, and intake manifold to ensure system is dry and clear of foreign material. 
4. Place a shop towel around the spark plugs to catch any fluid that may possibly be under pressure in the cylinder 


head. Remove the spark plugs. 


DN OO 


. With all spark plugs removed, rotate the crankshaft using a breaker bar and socket. 
. Identify the fluid in the cylinders (coolant, fuel, oil, etc.). 
. Be sure all fluid has been removed from the cylinders. 

. Repair engine or components as necessary to prevent this problem from occurring again. 
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9. Squirt a small amount of engine oil into the cylinders to lubricate the walls. This will prevent damage on restart. 
10. Install new spark plugs. Tighten the spark plugs to 41 N-m (30 ft. lbs.) torque. 

11. Drain engine oil. Remove and discard the oil filter. 

12. Install the drain plug. Tighten the plug to 34 N-m (25 ft. lbs.) torque. 

13. Install a new oil filter. 


14. Fill engine crankcase with the specified amount and grade of oil. (Refer to LUBRICATION & MAINTENANCE/ 
FLUID TYPES - SPECIFICATIONS). 


15. Connect the negative cable(s) to the battery. 
16. Start the engine and check for any leaks. 


REMOVAL - ENGINE 


1. Remove the engine cover (1). 

2. Perform the Fuel System Pressure Release proce- 
dure (Refer to 14 - FUEL SYSTEM/FUEL DELIV- 
ERY - STANDARD PROCEDURE). 

3. Disconnect the battery negative cable. 


4, Remove the air cleaner resonator and duct work as 
an assembly. 

5. Remove the cowl top panel (Refer to 23 - BODY/ 
EXTERIOR/COWL GRILLE - REMOVAL). 

6. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 

7. Remove the accessory drive belt (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL). 

8. Remove radiator fan shroud (Refer to 7 - COOL- 
ING/ENGINE/RADIATOR FAN - REMOVAL). 


9. Remove the A/C compressor (3) with the lines 
attached. Secure compressor out of the way. 


1201715 
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10. Remove the generator support bracket (1). 


8136991a 


11. Remove generator (2) (Refer to 8 - ELECTRICAL/ 
CHARGING/GENERATOR ~ REMOVAL). 


81 369904 | 
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12. 


13. 


14. 


Remove the intake manifold and IAFM as an 
assembly (Refer to 9 - ENGINE/MANIFOLDS/IN- 
TAKE MANIFOLD - REMOVAL). 

Remove the ground wires from the rear of each 
cylinder head. 


Disconnect the heater hoses (1). 
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NOTE: lt is not necessary to disconnect P/S hoses 
from pump, for P/S pump removal. 


15. Remove the power steering pump and set aside. 

16. Disconnect the fuel supply line (Refer to 14 - 
FUEL SYSTEM/FUEL DELIVERY/QUICK CON- 
NECT FITTING - STANDARD PROCEDURE). 

17. Raise and support the vehicle on a hoist and 
drain the engine oil. 

18. Remove the belly pan (2) (Refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 


19. Remove engine front mount to frame nuts. 

20. FOR AWD ONLY Mark the front driveshaft to the 
flange at both ends to ensure correct installation. 

21. FOR AWD ONLY Remove front drive shaft fasten- 
ers from the differential and transfer case. 
Remove the driveshaft from the vehicle. 

22. FOR AWD ONLY Remove the left (2) and right 
front drive axies. 


23. FOR AWD ONLY Remove the differential support 
bracket (1) from the differential to the engine 
block. 


81 3530ba 


8147ed3b 


8147ed37 
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24. FOR AWD ONLY Unbolt the differential (4) from 
the oil pan (3). 

25. FOR AWD ONLY Rotate the differential (4) so the 
drive flange is facing forward and the oil pan side 
is facing up. Remove the differential out through 
the opening at the rear of the cradle. 


8148235b 


26. FOR AWD ONLY Remove the intermediate shaft 
(2) from the oil pan (3). 


8148235b 


27. Disconnect the transmission oil cooler lines from 
their retainers at the oil pan bolts. 
28. Disconnect exhaust pipe at manifolds. 


29. Disconnect the starier wires. Remove starter 
motor (1) (Refer to 8 - ELECTRICAL/STARTING/ 
STARTER MOTOR - REMOVAL). 


8131d3Ge 
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30. Remove the torque converter access cover (1). | 
ip iD eal ws 
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31. Remove drive plate to converter bolts (1). 
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32. Remove transmission bell housing to engine block 
bolts (2). 


81310306 


33. Lower the vehicie. 

34. Install engine lift fixture (2), special tool # 8984 
and 8984—UPD (4). 

35. Separate engine from transmission, remove 
engine from vehicle, and install engine assembly 
on a repair stand. 


81388106 


> 4 
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INSTALLATION - ENGINE 

1. Install engine lift fixture (2) Special tool # 8984 and 
8984—-UPD (4). 

2. Position the engine in the engine compartment. 


3. Lower engine into compartment and align engine 
with transmission. 

4. Mate engine and transmission and install two trans- 
mission to engine block mounting bolts finger tight. 

5. Lower engine assembly until engine mount studs 
rest in frame perches. 


8138810 


6. Install remaining transmission to engine block 
mounting bolts (1, 2)and tighten. 


7. Install and tighten engine mount to frame nuts. 


8431d397 


8131d396 
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8. Install drive plate to torque converter bolts (1). 


9. Install the torque convertor access cover (1). 
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10. Install the starter (1) and connect the starter wires 
(Refer to 8 - ELECTRICAL/STARTING/STARTER 
MOTOR - INSTALLATION). 


8131d39e 


11. FOR AWD ONLY Install the intermediate shaft (2) ; os = i 
to the oil pan (3). Torque fasteners to 28N-m (21ft. c 
ibs). 


81482356 


12. FOR AWD ONLY Install the front differential 
through the opening at the rear of the cradle, and 
attach to the oil pan. 

13. FOR AWD ONLY Fasten the differential (4) to the 
oil pan (8) Torque to 65 N-m (48 ft. Ibs). 


81482386 | 


peaemernnet 
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14. FOR AWD ONLY Install the differential support 
bracket (1) to the differential and the engine block. 


15. FOR AWD ONLY install the left (2) and right front 
drive axles. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/HALF SHAFT - INSTALLATION). 

16. FOR AWD ONLY Install front drive shaft into the 
differential and transfer case. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/PROPELLER SHAFT - 
INSTALLATION) 

17. Install exhaust pipe to manifold. 


18. Lower the vehicle. 
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Remove engine lift fixture (2), special tool # 8984 
and 8984—UPD (4), 


Connect the fuel supply line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT 
FITTING - STANDARD PROCEDURE). 


Reinstall the power steering pump. 


813881008 


81368109 
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22. Connect the heater hoses(1, 1,). 


23. Reconnect the ground wires to the rear of each 
cylinder head. 

24. Install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 
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25. Install 


26. 


27. 


28. 


29, 
30. 


31. 


2404 


the generator (2), generator support 
bracket (1), and wire connections (Refer to 8 - 
ELECTRICAL/CHARGING/GENERATOR - 
INSTALLATION). 


install a/c compressor (8) (Refer to 24 - HEATING 
& AJR CONDITIONING/PLUMBING/A/C COM- 
PRESSOR - INSTALLATION). 

Install the accessory drive belt (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 

Install the radiator fan shroud (Refer to 7 - COOL- 
ING/ENGINE/RADIATOR FAN - INSTALLATION). 
Connect the radiator lower hose. 

Connect the transmission oil cooler lines to the 
radiator, 


Connect the radiator upper hose. 
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32. 


33. 


34. 


35. 


36. 


37. 
38. 
39. 


40. 


install cowl top panel (Refer to 23 - BODY/EXTE- 
RIOR/COWL GRILLE - INSTALLATION). 


Install the air cleaner resonator and duct work. 


Add engine oil to crankcase (Refer to LUBRICA- 
TION & MAINTENANCE/FLUID TYPES - SPECI- 
FICATIONS). 


Fill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


install the engine cover (1). 


Connect battery negative cable. 
Start engine and inspect for leaks. 


Install the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - INSTALLATION). 


Road test vehicle. 


SPECIFICATIONS 


5.7L. ENGINE 
GENERAL DESCRIPTION 
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5.7 Liters 
99.5 mm (3.91 in.) 
90.9 mm (3.58 in.) 
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DESCRIPTION SPECIFICATION 
Firing Order 1-8-4-3-6-5-7-2 


Lubrication Pressure Feed - Full Flow 
a 
Cooling System Liquid Cooled - Forced 


CYLINDER BLOCK 


DESCRIPTION SPECIFICATION 
Standard 


Lifer Bore Diameter 


PISTONS 


DESCRIPTION SPECIFICATION 
Standard 


Clearance 0.0215 - 0.0485 mm 0.0008 - 0.0019 in. 


Measured at 38.0 mm ( 1.5 in.) 
Below Deck 


Ring Groove Diameter 


LX 


Groove #1 89.6 - 89.8 mm 3.527 - 3.535 in. 
Groove #2 88.1 - 88.3 mm 3.468 - 3.476 in. 


Weight 414.5 grams 14.62 oz 
Piston Length 54.70 - 55.30 2.153 - 2.177 in. 


Ring Groove Width 


1.51 - 1.54 mm 
1.51 - 1.53 mm 
3.030 - 3.055 mm 


0.0594 - 0.0606 in 
0.0594 - 0.0602 in. 
0.1192 - 0.1202 in. 


PISTON PINS 


DESCRIPTION SPECIFICATION 
ee 


Clearance In Piston 0.009 - 0.018 mm 0.00035 - 0.0007 in. 
24.0 - 24.003 mm 0.9448 - 0.9449 in. 
Length 70.53 - 71.03 mm 2.78 - 2.80 in. 
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PISTON RINGS 


DESCRIPTION SPECIFICATION 


Metric Standard 
Ring Gap 
Top Compression Ring 0.23 - 0.38 mm 0.0090 - 0.0149 in. 
Second Compression Ring 0.35 - 0.60 mm 0.0137 - 0.0236 in. 
Oil Control (Steel Rails) 0.15 - 0.66 mm 0.0059 - 0.0259 in. 
Side Clearance 
Top Compression Ring .02 - .068 mm 0.0007 - 0.0026 in. 
Second Compression Ring 0.02 - 0.058 mm 0.0007 - 0.0022 in. 
Oil Ring (Steel Ring) O19 - .229 mm .0007 - .0091 in. 
Ring Width 
Top Compression Ring 1.472 - 1.490 mm 0.0579 - 0.0586 in. 
Second Compression Ring 1.472 - 1.490 mm 0.0579 - 0.0586 in. 
Oil Ring (Steel Rails) 0.447 - 0.473 mm 0.0175 - 0.0186 in. 


CONNECTING RODS 


DESCRIPTION 


SPECIFICATION 


Piston Pin Bore Diameter 23.955 - 23.975 mm 0.9431 - 0.9438 in. 
Side Clearance 0.10 - 0.35 mm 0.003 - 0.0137 in. 


CRANKSHAFT 


DESCRIPTION SPECIFICATION 
etre Standard 


Main Bearing Journal Diameter 2.5585 - 2.5595 in. 
Bearing Clearance 0.0009 - 0.002 in. 
Out of Round (MAX) 0.0002 in. 
Taper (MAX) 0.0001 in. 
O07 i 
Connecting Fod Journal Diameter 


Bearing Clearance 0.020 - 0.060 mm 0.0007 - 0.0023 in. 
Out of Round (MAX) 0.005 mm 0.0002 in. 


Taper (MAX) 0.003 mm 0.0001 in. 


CAMSHAFT 


DESCRIPTION 


SPECIFICATION 


Bearing Journal Diameter 
No. 1 
No. 2 
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Bearing To Journal Clearance 
0.040 - 0.080 mm .0015 - .003 in. 


Standard 
No. 1 


Lx 


No. 2 
No. 3 i 


VALVE TIMING 


SPECIFICATION 


Opens (BTDC) 5.0° 
Closes (ATDC) 255.0° 


Exhaust 
Opens (BTDC) 236° 
Closes (ATDC) 32° 
Duration 269.3° 


Valve Overlap 37° 


CYLINDER HEAD 


DESCRIPTION SPECIFICATION 


Valve Seat Angle 44.5° - 45.0° 


Valve Seat Runout (MAX) 0.05 mm (0.0019 in.) 


Valve Seat Width (Finish) 
Intake 1.18 - 1.62 mm 
(0.0464 - 0.0637 in.) 
Exhaust 1.48 - 1.92 mm 
(0.0582 - 0.0755 in.) 


Guide Bore Diameter (Std.) 7.975 - 8.00 mm 
(0.313 - 0.314 in.) 


HYDRAULIC TAPPETS 


DESCRIPTION 


Body Diameter | 21.387-21.405mm 0.8420 - 0.8427 in. 
Clearance (To Bore) 0.020 - 0.063 mm 0.0007 - 0.0024 in. 
Dry Lash 3.0 mm (at the valve) 0.1181 in. 


SPECIFICATION 
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VALVES 


SPECIFICATION 


45.0° - 45.5° 


Head Diameter 
Intake 50.67 - 50.93 mm 
(1.99 - 2.00 in.) 
Exhaust 39.27 - 39.53 mm 
(1.54 - 1.55 in.) 


Intake 123.38 - 123.76 mm 
(4.857 - 4.872 in.) 
Exhaust 120.475 - 120.855 mm 
(4.743 - 4.758 in.) 


Stem Diameter 
Intake 7.935 - 7.953 mm 
(0.312 - 0.313 in.) 
Exhaust 7.932 - 7.950 mm 
(0.312 - 0.313 in.) 


Stem - to - Guide Clearance 
Intake 0.022 - 0.065 mm 
(0.0008 - 0.0025 in.) 
Exhaust 0.025 - 0.065 mm 
(0.0009 - 0.0025 in.) 


Valve Lift ( @ Zero Lash) 
intake 12.0 mm (0.472 in.) 
Exhaust 11.70 mm (0.460 in.) 


VALVE SPRING 


DESCRIPTION SPECIFICATION 


Spring Force (Valve Closed) 


435.0 N +/- 22.0 N @ 45 mm 
(97.8 Ibs +/- 5.0 Ibs. @ 1.771 in.) 


Spring Force (Valve Open) 1077.0 N +/- 48.0 N @ 32.6 mm. 
Intake and Exhaust | ( 242.0 Ibs. +/- 11 Ibs. @ 1.283 in. ) 


Free Length (approx) 55.6 mm (2.189 in.) 


Number of Coils 
Intake and Exhaust 7.95 


Wire Diameter 


Intake and Exhaust 


4.95 x 4.1 mm 
(0.194 - 0.161 in.) 


Intake and Exhaust 


Installed Height (Spring Seat to Bottom of Retainer) 


intake and Exhaust 46.0 mm (1.81 in.) 
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OIL PUMP 


Outer Rotor to Pump Body Clearance (MAX) 


OIL PRESSURE 


SPECIFICATION SPECIFICATION 
At Curb Idle Speed (MIN)* 25 kPa (4 psi) 
@ 3000 rpm 170 - 758 kPa (25 - 110 psi) 


* CAUTION: If pressure is zero at curb idle, DO NOT run engine 


TORQUE 


TORQUE CHART 5.7L ENGINE 


DESCRIPTION eat 


Block Pipe Plugs 
(ate NPT) [87 


ian ae 
(1/4 NPT) 

a ea 
[Gansta SpocetBae——SSCS~—~—~—SCSCS~sSCC 
a Soe 

ra 

28 

5 

3] 


177 


Ft. In. 
Lbs. Lbs. 
240 
Coil to Cylinder Head Cover Bolts eae eee 62 
40 
15 


2 
Timing Chain Case Cover Bolts Be ie aot at 
2 


Connecting Rod Cap Bolts 
plus 90° Turn | plus 90° Turn 


Main Bearing Cap Bolts 27 
M-12 plus 90° Turn 


Crossbolts 28 
M-8 


Cylinder Head Bolts 
M-12 Bolts 


Step 1 34 25 

Step 2 54 40 

Step 3 Turn 90° Turn 90° 
M-8 Bolts 

Step 1 

Step 2 


Cylinder Head Cover Bolts 
Exhaust Manifold to Cylinder Head 
Fiexplate to crankshaft Bolts 


Flywheel to crankshaft Bolts 
Front Insulator Through bolt/nut 
Front Insulator to Block Bolts 


~ 
OQ 
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DESCRIPTION N-m Ft. 
Generator Mounting Bolt 55 40 


Intake Manifold Bolts Refer to Procedure 


Lifter Guide Holder 1 106 
{ 
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Oil Pan Bolts 1 
Oil Dipstick Tube 

Oil Pan Drain Plug 2 
Oil Pump Attaching Bolts 2 
Oi Pump Pickup Tube Bolt and Nut 2 
Rear Seal Retainer Attaching Bolts 15 
Rear insulator to Bracket 

Rear Insulator to Crossmmember 
Rear insulator to Transmission 
Rear Insulator Bracket Bolts 
Rocker Arm Bolts 


2 
2 105 
2 105 
7 

8 250 
8 250 


132 


Thermostat Housing Bolis 
Throttle Body Bolts 
Vibration Damper Bolt 1 
Water Purnp to Timing Chain 
Case Cover Bolts 


195 
250 
105 
250 


a 
an ce 
Cee 
a ee 
ae ee 
ae 
ae 


§- 2412 ENGINE - 5.7L SERVICE INFORMATION ————————_—_—________________ LX 


SPECIAL TOOLS ee 
5.7L ENGINE \ 
eae o. 


Crankshaft Damper installer 8512 


Ce 


CRANKSHAFT DAMPER REMOVER INSERT - 8513-A 


~ 


Dial indicator C-3339 


J 
BOticsia 
Bore Size Indicator C-119 


Driver Handle C-4177 


Puller 1023 


> 


Oil Pressure Gauge C-3292 


Piston Ring Compressor C-385 


Rear Crankshafi Seal Remover 8506 
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Adapter, Valve Spring Compressor Off-vehicle 8464 
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PUSHROD RETAINING PLATE - 9070 


FRONT CRANK SEAL REMOVER - 9071 


FRONT CRANK SEAL INSTALLER 9072 


Lx 
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MDS SYSTEM 
DESCRIPTION 
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The Multiple Displacement System (MDS) provides cylinder deactivation during steady-speed, low-acceleration and 


shallow grade climbing conditions to increase fuel economy. 


MDS can provide a 5-20 percent fuel economy benefit when operating in four-cylinder mode, depending on driving 
habits and vehicle usage. For EPA rating purposes, fuel economy is 8-15 percent higher than if the engine was 


operating on eight cylinders at all times. 


MDS is integrated into the basic engine architecture, requiring a minimum of additional parts - four additional sole- 
noids, an oil temperature sensor and a wire harness. Eight unique valve lifters and a modified camshaft are also 


required. 


OPERATION 


The Multiple Displacement System (MDS) provides 
cylinder deactivation during steady-speed, low-acceler- 
ation and shallow grade climbing conditions to 
increase fuel economy. Both four- and eight-cylinder 
configurations have even firing intervals, providing 
smooth operation. Two cylinders on each bank are 
active when the engine is in four-cylinder mode — 
every other cylinder in the firing order. All of the cylin- 
ders that are deactivated have unique hydraulic valve 
lifters that collapse when deactivated to prevent the 
valves from opening. Engine oil pressure is used to 
activate and deactivate the valves. It is delivered 
through special oil passages drilled into the cylinder 
block. Solenoid valves control the flow. When acti- 
vated, pressurized oil pushes a latching pin on each 
valve lifter, which then becomes a “lost motion” link. 
its base follows the camshaft, but its top remains sta- 
tionary, held in place against the pushrod by light 


spring pressure but unable to move because of the much higher force of the valve spring. 


NOTE: It is critical to use the recommended oil viscosity in 5.7L engines that use MDS. 


| 
| 


8107 15de 
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Deactivation occurs during the compression stroke of each cylinder, after air and fuel enter the cylinder. Ignition then 
occurs, but the cornbustion products remain trapped in the cylinder under high pressure, because the valves no 
longer open. No air enters or leaves. During subsequent piston strokes, this high-pressure gas is repeatedly com- 
pressed and expanded like an air spring, but fuel is not injected. 


LX 


ELEMENT-AIR CLEANER 
REMOVAL 


Housing removal is not necessary for element (filter) replacement. 


1. Loosen clamp and disconnect air duct at air cleaner cover (2). 

2. Pry over spring clips from housing cover (spring clips retain cover to housing). 
ch 
4 
§ 


Release housing cover from locating tabs on housing and remove cover. 


. Remove air cleaner element (filter) from housing. 
. Clean inside of housing before replacing element. 


INSTALLATION 


: 
2. 
3. 
4. 


install filter element into housing. 

Position housing cover into housing locating tabs. 

Pry up spring clips and lock cover to housing. 

Tighten clamp and connect air duct at air cleaner cover. 
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HOUSING-AIR CLEANER 
REMOVAL 


1. Loosen clamp and disconnect air duct at air 
cleaner cover. 


2. Lift entire housing (1) assembly from the locating 
pin (3). 


INSTALLATION 


1. Install the air filter housing (1) into locating pin (8). 

2. Install the hold down bolt (2) into the air filter hous- 
ing (1). 

3. Install air duct (2) to air cleaner cover and tighten 
hose clamp to 3 N-m (30 in. Ibs.) torque. 

4. lf any other hose clamps were removed from air 
intake system, tighten them to 3.4 N-m (30 in. Ibs.) 
torque. 
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CYLINDER HEAD 
OPERATION—CYLINDER HEAD 


The cylinder head closes the combustion chamber allowing the pistons to compress the air fuel mixture to the cor- 
rect ratio for ignition. The vaives located in the cylinder head open and close to either allow clean air into the com- 
bustion chamber or to allow the exhaust gases out, depending on the stroke of the engine. 


DIAGNOSIS AND TESTING - CYLINDER HEAD GASKET FAILURE 


A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 
« Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
~ Loss of engine power 
- Engine misfiring 
~ Poor fuel economy 
« Possible indications of the cylinder head gasket leaking between a cylinder anc an adjacent water jacket are: 
~ Engine overheating 
- Loss of coolant 
~ Excessive steam (white smoke) emitting from exhaust 
~ Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl- 
inder Cornpression Pressure Test in this section. An engine cylinder head gasket leaking between adjacent cylinders 
will result in approximately a 50-70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 
WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 


VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


if a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER iN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the itesier’s 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 


CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 
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REMOVAL 


1. Perform the Fuel System Pressure Release proce- 


dure (Refer to 14 - FUEL SYSTEM/FUEL DELIV- 
ERY - STANDARD PROCEDURE). Disconnect the 
fuel supply line (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY/QUICK CONNECT FITTING - 
STANDARD PROCEDURE). 


2. Disconnect the battery negative cable. 


3. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


4. Remove the air cleaner resonator and duct work. 
5. Remove closed crankcase ventilation system. 

6. Disconnect the exhaust at the exhaust manifolds. 
7. Disconnect the evaporation control system. 

8. Disconnect heater hoses. 

9 
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. Remove the power steering pump. 
0. Remove cylinder head cover bolts as shown. 
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LX 


-—— 


11. Remove cylinder head covers (1), using the 
sequence provided, and gaskets (2). (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 


COVER(S) - REMOVAL) 


81Scted6 
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12. Remove intake manifold and throttle body as an | 
assembly. (Refer to 9 - ENGINE/MANIFOLDS/IN- 
TAKE MANIFOLD - REMOVAL). 
| 
| 
i 
| 
| 


13. Remove rocker arm assemblies and push rods. 
identify to ensure installation in original locations. 
(Refer to 9 - ENGINE/CYLINDER HEAD/ 
ROCKER ARM / ADJUSTER ASSY - REMOVAL). 


INTAKE SIDE 


2 rere Te Ee 


EXHAUST SIDE 8142ed0a 
i 
14. Remove the head bolts from each cylinder head, = 
using the sequence provided, and remove cylin- 
der heads. Discard the cylinder head gasket. | 
15 13 11 12 14 


81G0fa03 


CLEANING 


Clean all surfaces of cylinder block and cylinder heads. 
Clean cylinder block front and rear gasket surfaces using a suitable solvent. 


INSPECTION 


1. Inspect the cylinder head for out-of-flainess, using a straightedge and a feeler gauge. lf tolerances exceed 
0.0508 mm (0.002 in.) replace the cylinder head. 


2. Inspect the valve seats for damage. Service the vaive seats as necessary. 
3. Inspect the valve guides for wear, cracks or looseness. If either condition exist, replace the cylinder head. 
4. Inspect pushrods. Replace worn or bent pushrods. 
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INSTALLATION 


1. Clean all surfaces of cylinder block and cylinder heads. 
2. Clean cylinder block front and rear gasket surfaces using a suitable solvent. 


CAUTION: The head gaskets (1) are not interchangeable between left and right sides. They are marked “L” 
and “R” to indicate left and right sides. 


CAUTION: The head gaskets (1) are marked “TOP” to indicate which side goes up. 


LK 
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3. Position new cylinder head gaskets (5) onto the 
cylinder block. 

4, Position cylinder heads (4) onto head gaskets (5) 
and cylinder block. 
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9. 


. Tighten the cylinder head bolts in three steps using 


the sequence provided : 

* Step 1 - Snug tighten M12 cylinder head bolts, in 
sequence, to 34 N-m (25 ft. Ibs.) and M8 bolts to 
20 N-m (15 ft. Ibs.). 

« Step 2 - Tighten M12 cylinder head bolts, in 
sequence, to 54 N-m (40 ff. Ibs.) and verify M8 
bolts to 20 N-m (15 ft. Ibs.). 

e Step 3 - Turn M12 cylinder head bolts, in 
sequence, 90 degrees and tighten M8 bolts to 34 
N-m (25 ft. Ibs.). 


. Install push rods and rocker arm assemblies in 


their original position, using push rod retainer 9070 
(Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER 
ARM / ADJUSTER ASSY - INSTALLATION). 


. Install the intake manifold and throttle body assem- 


bly (Refer to 9 - ENGINE/MANIFOLDS/INTAKE 
MANIFOLD - INSTALLATION). 


. If required, adjust spark plugs to specifications. 


install the plugs. 
Connect the heater hoses. 


10. Install the fuel supply line. 
11. install the power steering pump. 
12. Install the drive belt (Refer to 7 - COOLING/AC- 


CESSORY DRIVE/DRIVE BELTS 7 
INSTALLATION). 
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13. 
14. 


15. 
16. 


17. 
18. 
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install cylinder head covers (1) (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 


Connect the evaporation control system. 
Install the air cleaner. 


Fill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


Connect the negative cable to the battery. 
Start engine check for leaks. 


LX 
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COVER-CYLINDER HEAD 
REMOVAL 


1. Disconnect battery negative cable. 
2. Disconnect ignition coil connector (1). 
3. Remove ignition coil retaining bolts (3). 


4. Remove ignition coil (1). 


roel 
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5. Remove cylinder head cover retaining bolts. 


thy 
pes 
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6. Remove cylinder head cover (1). 


NOTE: The gasket (2) may be used again, provided 
no cuts, tears, or deformation has occurred. 


81Sefe96 
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INSTALLATION 


CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage te covers 
may occur. 


CAUTION: DO NOT allow other components 
including the wire harness to rest on or against 
the engine cylinder head cover. Prolonged contact 
with other objects may wear a hole in the cylinder 
head cover. 


1. Clean cylinder head cover (1) and both sealing sur- 
faces (1,4,). Inspect and replace gasket (2) as nec- 
essary. 

2. Install cylinder head cover and hand start all fas- 
teners. Verify that all double ended studs (3) are in 
the correct location. 


et Scted6 
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3. Tighten cylinder head cover bolts and double 
ended studs to 8N-m (70 Ibs in.). Begin torque 
sequence in the middle of head cover and tighten 
bolts moving outward in a crisscross pattern from 
top to bottom. 


4. Before installing coil(s), apply dielectric grease to 
inside of spark plug boots (1). 
5. Install ignition coils. 
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815bb67b 
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6. Tighten fasteners (3) to 7N-m (62 Ibs in.). 

7. Connect ignition coil electrical connectors (1). 
8. Install PCV hose. 

9. Connect battery negative cable. 


B1Sbb677 
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VALVES & SEATS - INTAKE/EXHAUST 
DESCRIPTION 


DESCRIPTION - VALVE GUIDES 


The valve guides are made of powdered metal and are pressed into the cylinder head. The guides are not replace- 
able or serviceable, and valve guide reaming is not recommended. If the guides are worn beyond acceptable limits, 
replace the cylinder heads. 


DESCRIPTION 


Both the intake and exhaust valves are made of steel. The intake valve is 50.93 mm (2.00 inches) in diameter and 
the exhaust valve is 39.53 mm (1.55 inches) in diameter. All valves use three bead lock keepers to retain the 
springs and promote valve rotation. 


STANDARD PROCEDURE 
REFACING 


NOTE: Valve seats that are worn or burned can be reworked, provided that correct angle and seat width are 
maintained. Otherwise the cylinder head must be replaced. 


NOTE: When refacing valves and valve seats, it is important that the correct size valve guide pilot be used 
for reseating stones. A true and complete surface must be obtained. 


1. Using a suitable dial indicator measure the center of the valve seat Total run out must not exceed 0.051 mm 
(0.002 in). 

2. Apply a small amount of Prussian blue to the valve seat, insert the valve into the cylinder head, while applying 
light pressure on the valve rotate the valve. Remove the valve and examine the vaive face. If the blue is trans- 
ferred below the top edge of the valve face, lower the valve seat using a 15 degree stone. If the blue is trans- 
ferred to the bottom edge of the valve face, raise the valve seat using a 65 degree stone. 

3. When the seat is properly positioned the width of the intake seat must be 1.18 - 1.62 mm (0.0464 - 0.0637 in.) 
and the exhaust seat must be 1.48 - 1.92 mm (0.058 - 0.075 in.). 

4. Check the valve spring installed height after refacing the valve and seat. The installed height for both intake and 
exhaust valve springs must not exceed 46.0 mm (1.81 in.). 


VALVE FACE AND VALVE SEAT ANGLE CHART 


DESCRIPTION SPECIFICATION 


SEAT WIDTH 
INTAKE 1.18 - 1.62 mm 
(0.0464 - 0.0637 in.) 
EXHAUST 1.48 - 1.92 mm 


(0.058 - 0.075 in.) 


FACE ANGLE 
(INT. AND EXT.) 45° - 4512" 


SEAT ANGLE 
(INT. AND EXT.) 441/2° - 45° 
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. The valve seat must maintain an angle of 44.5 — 
45.0 degrees angle. 
. The valve face must maintain a face angle of 45.0 
— 45.5 degrees angle. 
80b8983F 


REMOVAL 


BwWHND 


. Remove the cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 

. Compress valve springs using Valve Spring Compressor Tool special tool # C-3422 and adapter 8464. 

. Remove valve retaining locks, valve spring retainers, valve stem seals and valve springs. 

. Before removing valves, remove any burrs from valve stem lock grooves to prevent damage to the valve guides. 


identify valves to ensure installation in original location. 


INSTALLATION 


NOOO PB WDM — 


. Clean valves thoroughly. Discard burned, warped and cracked valves. 

. Remove carbon and varnish deposits from inside of valve guides with a reliable guide cleaner. 

. Measure valve stems for wear. If wear exceeds 0.051 mm (0.002 inch), replace the valve. 

. Coat valve stems with lubrication oil and insert them in cylinder head. 

. If valves or seats are reground, check valve stem height. If valve is too long, replace cylinder head. 

. Install new seals on all valve guides. Install valve springs and valve retainers. 

. Compress valve springs with Valve Spring Compressor Tool special tool # C- 3422 and adapter 8464, install 


locks and release tool. If valves and/or seats are ground, measure the installed height of springs. Make sure the 
measurement is taken from bottom of spring seat in cylinder head to the bottom surface of spring retainer. 


. Install cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 


LX 


ROCKER ARM 
REMOVAL 


1. Remove cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


2. Install push rod retainer (1) 9070. 
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3. Loosen the rocker shafts using the sequence pro- 
vided. 


CAUTION: The rocker shaft assemblies are not INTAKE SIDE 
interchangeable between intake and exhaust. The 
intake rocker arms are marked with an “I”. 


4, Remove the rocker shafts. Note location for reas- 
sembly. 


CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 


5. Remove the push rods. Note push rod location for 
reassembly. 


EXHAUST SIDE 8142ed0a 


8144a720 


CAUTION: Do not remove the retainers from the rocker shaft. The assembly tangs (1) at the bottom of the 
retainers (2) can be damaged, causing the assembly tangs to break off, and get into the engine. 
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INSTALLATION 


CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 


1. Install the push rods in the same order as 
removed. 


2. install the push rod retainer (1) 9070. 


8142ecad ——— 


eee 
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CAUTION: Ensure that retainers (2) and rocker arms (4) are net overlapped when tightening bolts or engine 
damage could result. 


CAUTION: Verify that push rod is installed into rocker arm (4) and tappet correctly while installing rocker 
shaft assembly or engine damage could result. Recheck after rocker shaft has been tightened to specifica- 
tion. 
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CAUTION: The rocker shaft assemblies are not 
interchangeable between intake and exhaust, fail- 
ure to install in the correct location could result in 
engine damage. The intake rocker arms are 
marked with the letter “I’’. 


3. Install rocker shaft assemblies in the same order 
as removed. 

4. Tighten the rocker shaft bolts to 22 N-m (195 in. 
jos.) as shown. 


CAUTION: DO NOT rotate or crank the engine dur- 
ing or immediately after rocker arm installation. 
Allow the hydraulic roller tappets adequate time to 
bleed down (about 5 minutes). 


5. Remove push rod retainer (1) 9070. 


LX 


INTAKE SIDE 


EXHAUST SIDE 8142ed0a 


LX ENGINE - 5.7L SERVICE INFORMATION 9 - 2439 


6. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 


INSTALLATION). 
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SEALS-VALVE GUIDE 
DESCRIPTION 


The valve guide seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. 


LX 


SPRINGS-VALVE 
REMOVAL 


1. Disconnect negative battery cable. 
Remove air cleaner assembly. 
Remove air intake resonator. 
Remove ignition coil connector (1). 
Remove ignition coils (2). 

Remove one spark plug. 


aa wn 


7. Remove cylinder head cover (1) using the 
sequence shown (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 
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CAUTION: The piston must be at TDC, and both 
valves closed on the cylinder to be serviced. 


NOTE: If removing intake valve spring, install push 
rod retaining plate 9070, (1), to retain the intake 
push rods (2). 


8. Remove exhaust/intake rocker arm shafts using the 
sequence shown, 


LX 
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INTAKE SIDE 


EXHAUST SIDE 
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9. Install rocker arm shaft 9065 (1). 
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10. Install spring compressor 9065 (1,3,) and exhaust ae 
adapter arm (1) if needed. 


NOTE: All vaive springs and seals are removed in 
the same manner. 


, \ 
ey " 8142ec7o 


8i4daaeds 


11. Insert air hose (1) into spark plug hole and charge cylinder with air. 
NOTE: Tap the top of the vaive spring retainer to loosen the spring retainers locks. 


12. Compress valve spring with valve spring compressor 9065 (3) and remove valve retainer locks. 
13. Release spring compressor (3) and remove valve spring. 


NOTE: The valve springs are interchangeable between intake and exhaust. 


14. Remove valve seal. 
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INSTALLATION 
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1. Install valve seal. | 
2. Install valve spring. 


3. Using special tool# 9065 (1,3,), compress valve 
spring and install valve spring retainer and locks. 
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4. Release air charge in cylinder (1). 
5. Remove spring compressor tool # 9065 (3). 


CAUTION: Verify that the pushrods are fully seated into lifter and rocker arm. Recheck after rocker arm 
shaft has been torqued to specification. 
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4 
6. Install rocker arm shaft and pushrods (Refer to 9 - | 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION). 
INTAKE SIDE 


7. Tighten the rocker shaft bolts to 22 N-m (195 in. 
Ibs.) torque, using the rocker shaft torque 
sequence. 


EXHAUST SIDE 8142ed0a 


8. Remove special tool# 9070, pushrod retaining plate — 
(1), if used. 
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9. Install cylinder head cover (1). 


i 815cfe96 


veeved 


LX 


10. 


11. 


12. 


13. 
14. 
15. 
16. 


Tighten cylinder head cover bolts and double 
ended studs (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) . 


Install spark plugs. 


install ignition coil on plug (2), and torque fasten- 
ers (3) to 7 N-m (62 in. {bs) 


Install ignition coil connectors (4). 
Install air intake resonator. 

Install air cleaner assembly. 
Connect negative battery cable. 
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LX 


ENGINE BLOCK 
CLEANING 


Thoroughly clean the oil pan and engine block gasket surfaces. 
Use compressed air to clean out: 


* The galley at the oil filter adaptor hole. 

e The front and rear oil galley holes. 

e The MDS oil galley holes in the valley. 

® The feed holes for the crankshaft main bearings. 


Dri and tapped holes should be free of debris upon assembly. 


Once the block has been completely cleaned, apply Loctite PST pipe sealant with Teflon 592 to the threads of the 
front and rear oil galley plugs, and coolant drain plugs. Tighten the oil galley 1/4 inch x 18 NPT plugs to 20 N-m 
(177 in. lbs.) torque. Tighten the coolant drain 1/4 inch x 18 NPT plugs to 34N-m (300 in. Ibs.) torque. Tighten the 
3/8 inch x 18 NPT plugs to 27 N-m (240 in. lbs.) torque. 


INSPECTION 


1. 


. Measure the inside diameter of the cylinder bore at 


. Measure the cylinder bore diameter crosswise to 


. Determine taper by subtracting the smaller diame- 
. Rotate measuring device 90° and repeat steps 


. Determine out-of-roundness by comparing the dif- 805dd884 


It is mandatory to use a dial bore gauge to mea- 
sure each cylinder bore diameter. To correctly 
select the proper size piston, a cylinder bore 
gauge, capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 


three levels below top of bore. Start perpendicular 
(across or at 90 degrees) to the axis of the crank- 
shaft and then take two additional reading. 


the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then 
repeat the measurement near the bottom of the 
bore. 


ter from the larger diameter. 


above. 


ference between each measurement. 


. lf cylinder bore taper does not exceed 0.025 mm (0.001 inch) and out-of-roundness does not exceed 0.015 mm 


(0.0006 inch), the cylinder bore can be honed. If the cylinder bore taper or out- of-round condition exceeds these 
maximum limits, the cylinder block must be replaced. A slight amount of taper always exists in the cylinder bore 
after the engine has been in use for a period of time. 
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CAMSHAFT 


REMOVAL 
REMOVAL - CAMSHAFT CORE HOLE PLUG 


CAUTION: Do not damage the rear surface of the camshaft or the core plug sealing surface, when removing 
the core plug. 


1. Remove the rear cam bearing core plug. 


REMOVAL - CAMSHAFT 
1. Remove the battery negative cable. ] 


2. Remove the air cleaner assernbly. (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM - REMOVAL) 

3. Drain coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 

4, Remove the accessory drive belt. (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL) 

5. Remove the generator. 

6. Remove the A/C compressor, and set aside. 


7. Remove the radiator (Refer to 7 - COOLING/EN- 
GINE/RADIATOR - REMOVAL). 


8. Remove intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/NTAKE MANIFOLD - REMOVAL). 


9. Remove cylinder head covers (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 
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10. Remove both left and right cylinder heads (4) 


(Refer to 9 - ENGINE/CYLINDER HEAD - 
REMOVAL). 


11. Remove the oil pan (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL). 


Lx 
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Nearer 


(Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 


) 


12, Remove timing case cover (1 


REMOVAL). 
13. Rernove the oil pick up tube. 


81449b63 


14. Remove the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 
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15. Remove timing chain (2) (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 


16. Remove camshaft tensioner/thrust plate assembly. 


81015542 
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NOTE: Identify lifters to ensure installation in original location. 


17. Remove the tappets (2) and retainer (1) assembly. 
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18. Install a long bolt into front of camshaft to aid in 
removal of the camshaft. Remove camshaft, being 
careful not to damage cam bearings with the cam 
lobes. 
81442b1b 
INSPECTION 


1. The cam bearings are not serviceable. Do not attempt to replace cam bearings for any reason. 


INSTALLATION 
CAMSHAFT CORE HOLE PLUG 


1. Clean core hole in block. 


NOTE: Do not apply adhesive to the new core hole plug. A new piug will have adhesive pre-applied. 


2. Install a new core hole plug at the rear of camshaft, using suitable flat faced tool. The plug must be fully seated 
on the cylinder block shoulder. 
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INSTALLATION - CAMSHAFT 


CAUTION: The 5.7L LX engine uses a unique cam- 
shaft for use with the Multi Displacement System. 
When installing a new camshaft, the replacement 
camshaft must be compatible with the Multi Dis- 
placement System. 


1. Lubricate camshaft lobes and camshaft bearing 
journals and insert the camshaft. 


2. Install camshaft Tensioner plate assembly. Tighten 
bolts to 28 N-m (250 in. Ibs.) torque. 

3. Install timing chain and sprockets (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING  BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 

4. Measure camshaft end play (Refer to 9 - ENGINE - 
SPECIFICATIONS). H not within limits install a new 
thrust plate. 
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81442b1b 
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31449b63 


install the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 


Install the oil pick up tube. 


5. 


6. 


B144a8id 


7. Each tappet reused must be installed in the same position from which it was removed. When camshaft is 


replaced, all of the tappets must be replaced. 
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CAUTION: The 5.7L LX engine uses both standard roller tappets and deactivating roller tappets, for use with 
the Multi Displacement System. The deactivating roller tappets must be used in cylinders 1,4,6,7. The deac- 
tivating tappets can be identified by the two holes in the side of the tappet body, for the latching pins. 


8. Install tappets (2) and retaining yoke assembly (1). (Refer to 9 - ENGINE/ENGINE BLOCK/HYDRAULIC LIFT- 
ERS (CAM IN BLOCK) - INSTALLATION). 

9. install both left and right cylinder heads (4) (Refer é 
to 9 - ENGINE/CYLINDER HEAD - INSTALLA- 
TION). 


10. Install pushrods. 


81Scfeg6 
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11. Install rocker arms (Refer to 9 - ENGINE/CYLIN- | 
DER HEAD/ROCKER ARM / ADJUSTER ASSY - 
INSTALLATION). 


INTAKE SIDE 


EXHAUST SIDE 8142ed0a 
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12. Install timing case cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION). 


13. Install the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 


9- 


14. 


15. 


16. 
17. 
18. 


19. 


20. 
2i. 
22. 


23. 
24. 
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Install cylinder head covers (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 


Install intake manifold (Refer to 9 - ENGINE/MAN- 
IFOLDS/INTAKE MANIFOLD - INSTALLATION). 


Install the A/C compressor. 
‘Install the generator. 


Install the accessory drive belt. (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION) 


Install the radiator (Refer to 7 - COOLING/EN- 
GINE/RADIATOR - INSTALLATION). 


Install the air cleaner assembly. 
Install the battery negative cable. 


Refill coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 


Refill engine oil. 
Start engine and check for leaks. 
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CRANKSHAFT 
REMOVAL 


1. Remove the vibration damper (1) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 
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2. Remove the rear oil seal retainer (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINE - REMOVAL). 


3. Remove the oil pan (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL). 


4. Remove the oil pump pickup. 
5. Remove the windage tray/oil pan gasket. 
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6. Remove the timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL). 


81440063 


7. Remove the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 


9 - 2463 


ENGINE - 5.7L SERVICE INFORMATION 


LX 
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TIMING/TIMING  BELT/CHAIN AND 


8. Remove the timing drive (2) (Refer to 9 - ENGINE/ 
VALVE 


SPROCKETS - REMOVAL). 


814471603 


9. identify rod bearing caps before removal. Remove rod bearing caps with bearings. 


10. 


identify main bearing caps (1) before removal. 
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11. Remove main bearing caps (1) and bearings one 
at a time. 


81447347 


12. Remove the thrust washers. 
13. Remove the crankshaft out of the block. 
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INSTALLATION 


1. Select the proper main bearings (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE). 


2. install main bearings in block and caps, and lubri- 
cate bearings. 


3. Position the crankshaft into the cylinder block. 
4. Install the thrust washers (1). 


B142ebb3 
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are | 81447103 


NOTE: The main cap crossbolts are torqued after final torque of the main cap bolts. Always use a new 
washer/seal on crossbolts. 


§. Clean and oil all cap bolts. Install all main bearing caps (1). Install all cap bolts and alternately tighten in two 
steps using the following sequence. 


6. « Step 1 - 27 N-m ( 20 ft. Ibs.). 
® Step 2 += Turn main cap bolts an additional 90°. 


10 
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8. Install the crossbolts with new washer/gasket. Starting with crossbolit A, tighten each crossbolt to 28 N-m ( 21 ft. 
ios.). 
9. Repeat crossbolt tightening procedure. 
10. Measure crankshaft end play (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN BEARINGS - STAN- 
DARD PROCEDURE). 


See se nti Soi men 
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11. Position the connecting rods onto the crankshaft and install the rod bearing caps (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - INSTALLATION). 
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12. install timing drive (2) (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 


WZ 
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13. Install off pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 


LX 
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14. Install the timing chain case cover (1) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) 


15. 


17. 
18. 


20. 


- INSTALLATION). 

Install the rear main seal and retainer (Refer to 9 
- ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINER - INSTALLATION). 


. Install the windage tray/oil pan gasket. 


Install the oil pick up tube. 


Install the oll pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 


. Install the vibration damper (Refer to 9 - ENGINE/ 


ENGINE BLOCK/VIBRATION DAMPER - INSTAL- 
LATION). 


Install the engine (Refer to 9 - ENGINE - 
INSTALLATION). 


813896a6 
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BEARINGS-CRANKSHAFT MAIN 
STANDARD PROCEDURE - CRANKSHAFT MAIN BEARING - FITTING 


MAIN BEARING JOURNAL DIAMETER (CRANKSHAFT REMOVED) 
Crankshaft removed from the cylinder block. 
Clean the oil off the main bearing journal. 


Determine the maximum diameter of the journal with a micrometer. Measure at two locations 90° apart at each end 
of the journal. 


The maximum allowable taper is 0.008mm (0.0004 inch.) and maximum out of round is 0.005mm (0.0002 inch). 
Compare the measured diameter with the journal diameter specification (Main Bearing Fitting Chart). Select inserts 
required to obtain the specified bearing-to-journal clearance. 


CRANKSHAFT MAIN BEARING SELECTION 


The main bearings are “select fit” to achieve proper oil clearances. For main bearing selection, the crankshaft coun- 
terweight has grade identification marks stamped into it. These marks are read from left to right, corresponding with 
journal number 1, 2, 3, 4 and 5. 


NOTE: Service main bearings are coded. These codes identify what size (grade) the bearing is. 
MAIN BEARING SELECTION CHART - 5.7L 


GRADE SIZE mm (in.) FOR USE WITH 
MARKING JOURNAL SIZE 


0.008 mm U/S 64,988-64.995 mm 
(0.0004 in.) U/S (2.5585~ 2.5588in.) 


NOMINAL 64.996-65.004 mm 
(2.5588~2.5592 in.) 


0.008 mm O/S 65.005-65.012 mm 
(0.0004 in.) O/S (2.5592~-2.5595 in.) 


INSPECTION 


Wipe the inserts clean and inspect for abnormal wear — - 
patterns and for metal or other foreign material imbed- 
ded in the lining. Normal main bearing insert wear pat- 
terns are illustrated. 


NOTE: If any of the crankshaft journals are scored, 
the crankshaft must be repaired or replaced. 


Inspect the back of the inserts for fractures, scrapings 
or irregular wear patterns. 


Inspect the upper insert locking tabs for damage. 


Replace all damaged or worn bearing inserts. 


HEAVIER WEAR 


| Suet nse 
LOWE! 49009-90 
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SEAL-CRANKSHAPFT OIL-FRONT 
REMOVAL 


1. Disconnect negative cable from battery. 


2. Remove accessory drive belt (Refer to 7 - COOL- 
ING/ACCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


4. Remove upper radiator hose. 
5. Remove radiator shroud attaching fasteners. 


6. Remove radiator cooling fan and shroud (Refer to 
7 - COOLING/ENGINE/RADIATOR FAN - 
REMOVAL). 

7. Remove crankshaft damper bolt. 

8. Remove damper using Crankshaft insert 8513A (2) 
and Three Jaw Puller 1023 (1) (Refer to 9 - 


ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


spun 


= 


9. Using Crankshaft Front Seal Remover 9071 (1), 
remove crankshaft front seal (2). 
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INSTALLATION 


———— _ 


| 
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CAUTION: The front crankshaft seal must be installed dry. Do not apply lubricant to sealing lip or to outer 
edge. 


1. Using Crankshaft Front Oi! Seal Installer 9072 (2) and Damper Installer 8512A (1), install crankshaft front seal. 


CAUTION: To prevent severe damage to the Crankshaft or Damper, thoroughly clean the damper bore and 
the crankshaft nose before installing Damper. 


. Install vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLATION). 

. Install radiator cooling fan and shroud (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

. Install upper radiator hose. 

. Install accessory drive belt refer (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

. Connect negative cable to battery. 
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SEAL-CRANKSHAFT OIL-REAR 
DIAGNOSIS AND TESTING - REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 
If the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 

to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 


b. Where leakage tends to run straight down, possible causes are a porous block, camshaft bore cup plugs, oil 
galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for 
proper repair procedures of these items. 

4. if no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to compiement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING), under the Oil Leak row, for components inspections on possible 
causes and corrections. 


7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 - ENGINE/EN- 
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 


REMOVAL 


cle. 


j. If being performed in vehicle, remove the transmis- 
sion. 

2. Remove the flexplate (Refer to 9 - ENGINE/EN- 
GINE BLOCK/FLEX PLATE - REMOVAL). 


NOTE: The crankshaft oil seal CAN NOT be reused 
after removal. 


NOTE: The crankshaft rear oil seal remover Spe- 
cial Tool 8506 must be installed deeply into the 
seal. Continue to tighten the removal tool into the 
seal until the tool can not be turned farther. Fail- 
ure to install tool correctly the first time will cause 
tool to pull free of seal without removing seal from 
engine. 


NOTE: This procedure can be performed in vehi- [ | 
t 
| 
{ 
t 
| 
| 

813884c3 | 
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3. Using Special Too! 8506 (1), remove the crankshaft rear oil seal (2). 


INSTALLATION 


CAUTION: The rear seal must be installed dry for 
proper operation. Do not lubricate the seai lip or 
outer edge. 


4. Position the plastic seal guide (2) onto the crank- 
shaft rear face. Then position the crankshaft rear 
oil seal (3) onto the guide. 

2. Using Special Tools 8349 Crankshaft Rear Oil Seal 
Installer (1) and C-4171 Driver Handle, with a ham- 
mer, tap the seal (3) into place. Continue to tap on 
the driver handle until the seal installer seats 
against the cylinder block crankshaft bore. 

3. Install the flexplate. (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION). 


4. Install the transmission. 


LX 
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RETAINER-CRANKSHAFT REAR OIL SEAL 
REMOVAL 


1. 
2. 
3. 


Disconnect negative cable from battery. 
Remove the transmission. 


Remove the flexplate (Refer to 9 - ENGINE/EN- 
GINE BLOCK/FLEX PLATE - REMOVAL). 


. Remove the oil pan (Refer to 9 - ENGINE/LUBRI- 


CATION/OIL PAN - REMOVAL). 


. Remove the rear oil seal retainer mounting bolts. 
. Carefully remove the retainer from the engine 


block. 


INSTALLATION 


1. 
2. 


3. 
4, 
. Install the retainer mounting bolts. Tighten the bolts 


8. 
9. 


Thoroughly clean ali gasket residue from the 
engine block. 


Use extreme care and clean all gasket residue 
from the retainer. 


Position the gasket onto the retainer. 
Position the retainer onto the engine block. 


to 15 N-m (132 in. Ibs.) using the procedure shown. 


. Install the oil pan (Refer to 9 - ENGINE/LUBRICA- 


TION/OIL PAN - INSTALLATION). 


. Install the flexplate (Refer to 9 - ENGINE/ENGINE 


BLOCK/FLEX PLATE - INSTALLATION). 
Install the transmission. 
Check and verify engine oil level. 


10. Start engine and check for leaks. 
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FLEXPLATE 
REMOVAL 


1. Remove the transmission. < 
2. Remove the bolts and flexplate (1). 


Lx 


INSTALLATION 


1. Position the flexplate or flywheel onto the crank- 
shaft and install the bolts hand tight. 

2. For automatic transmissions: Tighten the flex- 
plate retaining bolts to 95 N-m (70 ft. Ibs.). 


3. Install the transmission. 
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TAPPETS-HYDRAULIC ROLLER 


DIAGNOSIS AND TESTING 
HYDRAULIC TAPPETS 


Before disassembling any part of the engine to correct tappet noise, check the oil pressure. If vehicle has no oil 
pressure gauge, install a reliable gauge at the pressure sending-unit. The pressure should be between 207-552 kPa 
(30-70 psi) at 3,000 RPM. 


Check the oil level after the engine reaches normal operating temperature. Allow 5 minutes to stabilize oil level, 
check dipstick. The oil level in the pan should never be above the FULL mark or below the ADD OIL mark on 
dipstick. Either of these two conditions could be responsible for noisy tappets. 


OIL LEVEL 


HIGH 
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if oil level is above the FULL mark, it is possible for the connecting rods to dip into the oil. With the engine running, 
this condition could create foam in the oil pan. Foam in oil pan would be fed to the hydraulic tappets by the oil pump 
causing them to lose length and allow valves to seat noisily. 


LOW 


Low oil level may allow oil pump to take in air. When air is fed to the tappets, they lose length, which allows valves 
to seat noisily. Any leaks on intake side of oil pump through which air can be drawn will create the same tappet 
action. Check the lubrication system from the intake strainer to the pump cover, including the relief valve retainer 
cap. When tappet noise is due to aeration, it may be intermittent or constant, and usually more than one tappet will 
be noisy. When oil level and leaks have been corrected, operate the engine at fast idle. Run engine for a sufficient 
time to allow all of the air inside the tappets to be bled out. 


TAPPET NOISE DIAGNOSIS 


1. To determine source of tappet noise, crank over engine with cylinder head covers removed. 


2. Feel each valve spring or rocker arm to detect noisy tappet. The noisy tappet will cause the affected spring 
and/or rocker arm to vibrate or feel rough in operation. 


NOTE: Worn valve guides or cocked springs are sometimes mistaken for noisy tappets. If such is the case, 
noise may be dampened by applying side thrust on the valve spring. If noise is not appreciably reduced, it 
can be assumed the noise is in the tappet. Inspect the rocker arm push rod sockets and push rod ends for 
wear. 


3. Valve tappet noise ranges from light noise to a heavy click. A light noise is usually caused by excessive leak- 
down around the unit plunger, or by the plunger partially sticking in the tappet body cylinder. The tappet should 
be replaced. A heavy click is caused by a tappet check valve not seating, or by foreign particles wedged between 
the plunger and the tappet body. This will cause the plunger to stick in the down position. This heavy click will be 
accompanied by excessive clearance between the valve stem and rocker arm as valve closes. In either case, 
tappet assembly should be removed for inspection and cleaning. 

4. The valve train generates a noise very much like a light tappet noise during normal operation. Care must be 
taken to ensure that tappets are making the noise. If more than one tappet seems to be noisy, it’s probably not 
the tappets. 


REMOVAL 

1. Disconnect the negative cable from the battery. 

2. Remove the air cleaner (Refer to 9 - ENGINE/AIR INTAKE SYSTEM - REMOVAL). 

3. Remove intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 
4 


. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL). 
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5. Remove rocker arm assembly and push rods (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL). Identify push rods to ensure installation in original location. 


6. Remove the cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 


B144a8fd 
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7. Remove bolt from tappet guide holder. 
8. Remove tappet guide holder. 


9. Pull tappet out of bore with a twisting motion. If all tappets are to be removed and reused, identify tappets 
to ensure installation in original location. 


10. Check camshaft lobes for abnormal wear. 


INSTALLATION 
1. Lubricate tappets. 
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2. Install tappets in their original positions. 


CAUTION: 5.7L engines equipped with MDS uses both standard roller tappets and deactivating roller tap- 
pets, for use with the Multi Displacement System. The deactivating roller tappets must be used in cylinders 
1,4,6,7. The deactivating tappets can be identified by the two holes in the side of the tappet body, for the 
latching pins. 


3. Instail tappet guide yoke. Install the tappet guide yoke bolt and tighten to 12 N-m (106 in. Ibs.) torque. 
4. Install cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 


5. Install pushrods and rocker arm assembly (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER 
ASSY - INSTALLATION). 


6. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION). 


7. Instail intake manifold (Refer to 9 - ENGINE/MANIFOLDSANTAKE MANIFOLD - INSTALLATION). 
8. Install the air cleaner. 
g. Connect the negative cable to the battery. 


CAUTION: To prevent damage to valve mechanism, engine must not be run above fast idle until all hydrau- 
lic tappets have filled with oil and have become quiet. 


10. Road test vehicie and check for leaks. 
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ROD-PISTON & CONNECTING 
DESCRIPTION 


CAUTION: Do not use a metal stamp to mark connecting rods as damage may result, instead use ink or a 
scratch awl. 


The pistons are made of a high strength aluminum alloy. Piston skirts are coated with a solid lubricant (Molykote) to 
reduce friction and provide scuff resistance. The piston top ring groove and land is anodized. The connecting rods 
are made of forged powdered metal, with a “fractured cap” design. A pressed fit piston pin is used to attach the 
piston and connecting rod. 


STANDARD PROCEDURE 
PISTON FITTING 


1. To correctly select the proper size piston, a cylinder 
bore gauge (2), capable of reading in 0.003 mm 
(0.0001 in.) INCREMENTS is required. if a bore 
gauge is not available. do not use an_ inside 
micrometer. 


2. Measure the inside diameter of the cylinder bore at 
a point 38.0 mm (1.5 inches) below top of bore (4). 
Start perpendicular (across or at 90 degrees) to the 
axis of the crankshaft at point A (1) and then take 
an additional bore reading 90 degrees to that at 
point B (1). 

3. The coated pistons will be serviced with the piston 
pin and connecting rod pre-assembled. The piston- 
rod assembly is specific for the left cylinder bank 
(odd numbered) and the right cylinder bank (even 
numbered) and must not be interchanged. 


4. Measure the piston diameter with a micrometer at 
points (1,2). 


REMOVAL 
1. Disconnect negative cable from battery. 
2. Oil pan and gasket/windage tray (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
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3. Cylinder head covers (Refer to 9 - ENGINE/CYLINDER. HEAD/CYLINDER HEAD COVER(S) - REMOVAL) and 
(Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 

4. Timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - REMOVAL). 

5. Cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL) and (Refer to 9 - ENGINE/CYLINDER 
HEAD - REMOVAL). 

6. lf necessary, remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cyl- 
inder block. Be sure to keep tops of pistons covered during this operation. When removing piston and con- 


necting rod assemblies from the engine, rotate crankshaft so the each connecting rod is centered in cylinder 
bore. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods or caps, as damage to con- 
necting rods could occur. 


NOTE: Connecting rods and bearing caps are not 
interchangeable and should be marked before 
removal to ensure correct reassembly. 


7. Mark connecting rod and bearing cap positions 
using a permanent ink marker or scribe tool. 


81448362 
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CAUTION: Care must be taken not to damage the fractured rod and cap joint face surfaces, as engine dam- 
age may occur. 
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CAUTION: Care must be taken not to nick crankshaft journals, as engine damage may occur. 


8. Remove connecting rod cap. Install Connecting Rod Guides 8507 into the connecting rod being removed. 
Remove piston from cylinder bore. Repeat this procedure for each piston being removed. 

9. Immediately after piston and connecting rod removal, install bearing cap on the mating connecting rod to prevent 
damage to the fractured cap and rod surfaces. 


10. Carefully remove piston rings from piston(s). 
CLEANING 


CAUTION: DO NOT use a wire wheel or other abrasive cleaning devise to clean the pistons or connecting 
rods. The pistons have a Moly coating, this coating must not be damaged. 


1. Using a suitable cleaning solvent clean the pistons in warm water and towel dry. 
2. Use a wood or plastic scraper té clean the ring land grooves. 


CAUTION: DO NOT remove the piston pin from the piston and connecting rod assembly. 


INSPECTION 


Check the connecting rod journal for excessive wear, taper and scoring (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CONNECTING ROD BEARINGS - STANDARD PROCEDURE). 


Check the connecting rod for signs of twist or bending. 


Check the piston for taper and elliptical shape before it is fitted into the cylinder bore (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - STANDARD PROCEDURE). 


Check the piston for scoring, or scraping marks in the piston skirts. Check the ring lands for cracks and/or deteri- 
oration. 


INSTALLATION 


1. Before installing piston and connecting rod assem- 
blies into the bore, install the piston rings (Refer to 
9 - ENGINE/ENGINE BLOCK/PISTON RINGS - 
STANDARD PROCEDURE). 


2. Immerse the piston head and rings in clean engine 
oil. Position a ring compressor over the piston and 
rings. Tighten ring compressor. Ensure position of 
rings do not change during this operation. 

3. Position bearing onto connecting rod. Lubricate 
bearing surface with clean engine oil. 

4. Install Connecting Rod Guides 8507 into connect- 
ing rod bolt threads. 

5. The pistons are marked on the piston pin bore sur- 
face with an raised “F” or arrow on top of piston 
indicating installation position. This mark must be 
pointing toward the front of engine on both cylinder 
banks. 

6. Wipe cylinder bore clean and lubricate with engine 
oll. 

7. Rotate crankshaft until connecting rod journal is on 
the center of cylinder bore. Insert rod and piston 
into cylinder bore and carefully position connecting rod guides over crankshaft journal. 

8. Tap piston down in cylinder bore using a hammer handle. While at the same time, guide connecting rod into 
position on rod journal. 
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CAUTION: Connecting Rod Bolts Must Not Be Reused. Always replace the Rod Bolts whenever they are 
loosened or removed. 


9. Wipe connecting rod cap clean and install bearing. 

10. Lubricate with clean engine oil and installnew rod bolts. 

11. Lubricate bearing surfaces with clean engine oil. Tighten bolts to 21 N-m (15 ft. lbs.) plus a 90° turn. 

12. Cylinder head(s). (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

13. Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 
14. Install the intake manifold. 

15. Oil pan and gasket/windage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

16. Fill crankcase with proper engine oil to correct level. 

17. Connect negative cable to battery. 
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RINGS-PISTON 


STANDARD PROCEDURE 
PISTON RING FITTING 
PISTON RING END GAP 


NOTE: Before reinstalling used rings or installing if @ “| 
new rings, the ring clearances must be checked. 


1. Wipe the cylinder bore clean. 
2. Insert the ring in the cylinder bore. 


NOTE: The ring gap measurement must be made 
with the ring positioned at least 12 mm (0.50 inch.) 
from bottom of cylinder bore. 


3. Using a piston, to ensure that the ring is squared in 
the cylinder bore, slide the ring downward into the 


cylinder. 
4, Using a feeler gauge check the ring end gap. y 
Replace any rings not within specification. 


805dd892 
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PISTON RING SIDE CLEARANCE 


NOTE: Make sure the piston ring grooves are clean and free of nicks and burrs. 


1. Measure the ring side clearance as shown make | 
sure the feeler gauge (1) fits snugly between the 
ring land and the ring. Replace any ring not within 
specification. 

2. Rotate the ring around the piston, the ring must 
rotate in the groove with out binding. 


805dd687 


PISTON RING SPECIFICATION CHART 


Ring Position Ring/Groove Maximum 


Side Clearance Clearance 


Upper Ring 0:08 0.07 


LX 
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Ring Position Ring/Groove Maximum 
(0.0008- 0.0028 in.) (0.004 in.) 
intermediate Ring 0.02-0.06 mm 0.10mm 
(0.0008-0.0023 in.) (0.004 in.) 
) ( 


i 0.43mm 

intermediate Ring 0.35-0.60mm 0.74mm 

Oil Control Ring 0.015-0.66mm 0.76mm 
(Steel Rail) (0.0059- 0.0259 in.) 


PISTON RING INSTALLATION 


Upper Ring 0.23-0.38mm 


NOTE: The No. 1 and No. 2 piston rings have a dif- 
ferent cross section. Ensure No. 2 ring is installed 
with manufacturers 1D. mark (Dot) facing up, 
towards top of the piston. 


NOTE: Piston rings are installed in the following 
order: 

e Oil ring expander. 

» Lower oil ring side rail. 

Upper oil ring side rail. 

No. 2 Intermediate piston ring. 

No. 1 Upper piston ring. 


e 


1. Install the oil ring expander. 

2. install upper side rail by placing one end between 
the piston ring groove and the expander ring. Hold end firmly and press down the portion to be installed until 
side rail is in position. Repeat this step for the lower side rail. 

3. Install No. 2 intermediate piston ring using a piston 
ring installer. 


4. install No. 1 upper piston ring using a piston ring 
installer. 


80ae8450 
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NOTE: Install the piston rings so the gaps posi- 
tioned as indicated with the piston viewed from 
the top. 


NOTE: Staggering ring gap is important for oii 
conirol. 


5. Install the oil expander so the ring gap is located in 
the (1) position. 

6. Install the oil ring rails so the ring gap is located in 
the (2,4) position. 

7. Install the second compression ring so the ring gap 
is located in the (3) position. 

8. Install the top compression so the ring gap is 
located in the (1) position. 


RROPB48 
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DAMPER-CRANKSHAFT 
REMOVAL 


1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL- 
ING/ACCESSORY ODRIVE/DRIVE BELTS - 
REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 

4. Remove radiator upper hose. 

5. Remove fan shroud (Refer to 7 - COOLING/EN- 
GINE/RADIATOR FAN - REMOVAL). 

6. Remove crankshaft damper bolt. 

7. Remove damper using Crankshaft Insert 8513A 
and Three Jaw Puller 1023. 


81388466 


INSTALLATION 


CAUTION: To prevent severe damage to the Crank- 
shaft, Damper or Damper Installer 8512-A, thor- 
oughly clean the damper bore and the crankshaft 
nose before installing Damper. 


1. Slide damper onto crankshaft slightly. 


CAUTION: Special Tool 8512-A, is assembled in a 6) 
specific sequence. Failure to assemble this tool in 

this sequence can result in tool failure and severe 

damage to either the tool or the crankshaft. 


2. Assemble Damper Installer 8512-A as follows, 
thread nut (2) onto the bolt (3) then install the roller 
bearing (1) followed by the hardened washer (5) 
slides onto the threaded rod (3). Once assembled 
coat the threaded rod’s threads with Mopar® Nickel 
Anti-Seize (or equivalent). 

. Using Damper Installer 8512-A, press damper onto crankshaft. 

. Install then tighten crankshaft damper bolt to 176 N-m (129 ft. Ibs.). 

. Install radiator upper hose. 

. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 


. Connect negative cable to battery. 


On @ on & 
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COVER-STRUCTURAL 
DESCRIPTION 


The structural dust cover is made of die cast aluminum and joins the lower half of the transmission bell housing to 
the engine. The LX uses an integral one piece aluminum oil pan/structural cover. 


OPERATION 


The structural cover provides additional powertrain stiffness and reduces noise and vibration. The LX uses an inte- 
gral structural cover/oil pan. 
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SOLENOID-MDS 
DESCRIPTION 


The Multi Displacement System selectively deactivates cylinders 1,4,6, and 7, to improve fuel economy. It has two 


modes of operation: 
* 8 cylinders for acceleration and heavy loads. 
® 4 cylinders for cruising and city traffic. 
The main components of the Multi Displacement System are: 
e Unique MDS camshaft. 
e Deactivating roller tappets. 
e 4 control valves/solenoids. 
e control valve/solencid wiring harness. 
« oil temp sensor. 


OPERATION 


Cylinder Deactivation 

e Trap an exhaust charge from a normal combustion event 

« Normal combustion event 

e Don’t open the exhaust valve 

* Don't open the intake vaive 

« Piston is an air spring 

e Cylinders deactivated in firing sequence 
Cylinder Reactivation 

« Open the exhaust valve 

e Empty the cylinder 

e Open the intake valve 

« Normal combustion event 

e Cylinders reactivated in firing sequence 


DIAGNOSIS AND TESTING 
MDS SOLENOID 


The Multi Displacement System has the following detectable issues: 
e Solenoid circuit 
e Fail to deactivate a cylinder(s) 
e Fail to reactivate a cylinder(s) 
e Low oil pressure 


CONDITION POSSIBLE CAUSES 


MDS does not activate 


. Low oi pressure 

. Bad oil temp sensor 

. Malfunctioning MDS Solenoid 
. Malfunctioning MDS Tappet 


MDS Does Not Deactivate . Low oil pressure 
. Bad oil temp sensor 
. Malfunctioning MDS Solenoid 


. Malfunctioning MDS Tappet 


CORRECTION 


. Check for proper oi! pressure 
. Replace oil temp sensor 

. Replace Solencid 

. Replace Tappet 
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. Check for proper oi] pressure 
. Replace oil temp sensor 

. Replace Solenoid 

. Replace Tappet 
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REMOVAL 


aie 
2. 


Disconnect the negative battery cable. 


Remove the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 


Remove foam insulator pad (1) if necessary. 


Remove wiring harness connectors from the MDS 
solenoid(s) (3) that require removal. 

Remove hold down bolt (2) from MDS solenoid(s) 
(3). 

Remove MDS solenoid(s) (3). 


INSTALLATION 


1. 


2. 


Verify that MDS bores are free of debris, before 
solenoid installation. 
Install MDS solenoid(s) (3) fully into block. 


install hold down bolt (2) and tighten to 11 N-m (97 
in. Ibs.). 


. Reconnect the MDS wiring harness to the sole- 


noid{s) (3). 
Install foam insulator pad (1) if removed. 


Install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 
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LX 
ENGINE MOUNTING-FRONT 


REMOVAL 
REMOVAL 


1. Disconnect negative battery cable. 
2. Raise vehicle. 
3. Remove the generator support bracket (1). 
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. Remove hydromount to frame studs (3,4) and nuts. 
. Raise engine using suitable jack. 

. Remove hydromount to bracket fasteners (1,2). 

. Remove hydromount from engine. 


“OO oO A 
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8. Remove engine mount brackets (1), if needed. 
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REMOVAL - AWD 
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Disconnect negative battery cable. 


2. Raise vehicle. 


1, 


4 
‘ 


: 
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3. Remove the generator support bracket. 


4. Remove the heat shield (1). 


8145076 
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INSTALLATION 
INSTALLATION 
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install the engine mount brackets (1), if removed. 


1. 


81386ce0 
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2. Install hydromount (3) on the engine. Tighten 
hydromount to bracket fasteners. 


3. Install the studs (3,1) to the hydromount (2). 


81 386ce4 


4. Install the generator support bracket (1). 
5. Lower the engine. 
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6. Install the nuts on the studs (3,4), and tighten. 


7. Lower vehicle. 


8. Connect negative battery cable. 
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INSTALLATION - AWD 


1. Install the engine mount brackets, if removed. r 


2. install hydromount (1) on the engine. Tighten 
hydromount to bracket fasteners. 


3. Install the fasteners to the hydromount (2,3,). 
4, install the generator support bracket. 


{ 814b5076 
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5. Install the heat shields (1). 
6. Lower the engine. 
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7. install the hydromount (1) to frame nuts on the 


studs, and tighten. 


8. Lower vehicle. 


9, Connect negative battery cable. 


814b5076 


814b5072 


9- 2502 ENGINE - 5.7L SERVICE INFORMATION ———_—_ —_—______________-. LX 


MOUNTING-ENGINE REAR 
REMOVAL 


1. Raise the vehicle on a hoist. r fas . ees 
2. Using a suitable jack, support transmission. 
3. Rernove the crossmember (2). 


813870e! 


4. Remove the fasteners (1) from the transmission : = 
mount (3) to crossmember. 


5. Remove the mount (3). 
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6. Remove the transmission mount bracket (2), if 
required. 


INSTALLATION 


1. Install the transmission mount bracket (2), if 
removed. 
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2. Position the transmission mount (3) on the trans- 
mission mount bracket (2). Install the bolts (1) that 
attach the transmission mount (3) to the bracket | 
(2). 

3. Torque the bolts to N-m ( ftdbs.) torque. 


813870ed 


4. Install the crossmember (2). 


813870et 
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LUBRICATION 
DESCRIPTION 


| 


810116ad 
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The lubrication system is £ full ios filtration pressure feed type. 
DIAGNOSIS AND TESTING 
DIAGNOSIS AND TESTING - CHECKING ENGINE OIL PRESSURE 


1. Remove oil pressure sending unit and install gauge assembly C-3292. 

2. Run engine until thermostat opens. 

3. Oil Pressure: 
e Curb tdle~25 kPa (4 psi) minimum 
e 3000 rpm-170 - 758 kPa (25 - 110 psi) 

4. lf oil pressure is O at idle, shut off engine. Check for a clogged oil pick-up screen or a pressure relief valve stuck 
open. 


DIAGNOSIS AND TESTING - ENGINE OIL LEAK 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oll leak 
source is not readily identifiable, the following steps should be followed: 
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1. Do not clean or degrease ihe engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 


2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a biack light. 


3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair per service manual instructions. 


4. \f dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion.ff the oil leak source is not positively identified at this time, proceed with the air leak detection test 
method. 


Air Leak Detection Test Method 
1. Remove the PCV valve from the IAFM. Cap or plug the PCV valve grommet. 
2. Attach an air hose with pressure gauge and regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kPa (3 PSI) of test pressure. 


3. Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected source. 
Adjust the regulator to the suitable test pressure that provide the best bubbles which will pinpoint the leak 
source. If the oil leak is detected and identified, repair per service manual procedures. 


4. |lf the leakage occurs at the rear oil seal area, refer to the section, Inspection for Rear Seal Area Leak. 


5. If no leaks are detected, turn off the air supply and remove the air hose and all plugs and caps. Install the PCV 
valve. 


6. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 


lf the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 
a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, distributor seal, camshaft 
bore cup plugs oif galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. 
4. lf no leaks are detected, pressurize the crankcase as outlined in the, Inspection (Engine oil Leaks in general) 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. lf the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
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OIL 
STANDARD PROCEDURE - ENGINE OIL SERVICE 


The engine oil level indicator is located at the right hand of the engine on the 5.7L engines. 


CRANKCASE OIL LEVEL INSPECTION 


CAUTION: Do not overfill crankcase with engine oil, pressure loss or oi] foaming can result. 


inspect engine oil level approximately every 800 kilometers (500 miles). Unless the engine has exhibited loss of oil 
pressure, run the engine for about ten minutes before checking oil level. Checking engine oil level on a cold engine 
is not accurate. 


To ensure proper lubrication of an engine, the engine oil must be maintained at an acceptable level. The acceptable 
levels are indicated between the ADD and SAFE marks on the engine oil dipstick. 


1. Position vehicle on level surface. 


2. With engine OFF, allow approximately five minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 


. Wipe dipstick clean. 

. Install dipstick and verify it is seated in the tube. 

. Remove dipstick, with handle held above the tip, take oil level reading. 
. Add oil only if level is below the ADD mark on dipstick. 


ENGINE OIL CHANGE 


Change engine oil at mileage and time intervals described in Maintenance Schedules (Refer to LUBRICATION & 
MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIPTION). 


Run engine until achieving normal operating temperature. 

1. Position the vehicle on a level surface and turn engine off. 

. Remove oil fill cap. 

. Hoist and support vehicle on safety stands. 

. Remove the belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL). 
. Place a suitable drain pan under crankcase drain. 


. Remove drain plug from crankcase and allow oil to drain into pan. inspect drain plug threads for stretching or 
other damage. Replace drain plug if damaged. 


7. Install drain plug in crankcase. Torque to 27 N-m ( 20 ft. {bs.). 

8. Lower vehicle and fill crankcase with specified type and amount of engine oil described in this section. 
9. Install oil fill cap. 

10. Start engine and inspect for leaks. 

11. Stop engine and inspect oil level. 

12. Install the belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION). 


a nk WO 
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NOTE: Care should be exercised when disposing used engine oil after it has been drained from a vehicle 
engine. Refer to the WARNING at beginning of this section. 
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FILTER-ENGINE OIL 
REMOVAL 


All engines are equipped with a high quality full-flow, disposable type oil filter. DaimlerChrysler Corporation recom- 
mends a Mopar® or equivalent oil filter be used. 


1. 
. Position a drain pan under the oil filter. 

. Using a suitable oil filter wrench loosen filter. 

. Rotate the oil filter counterclockwise to remove it from the cylinder block oil filter boss. 

. When filter separates from cylinder block oil filter boss, tip gasket end upward to minimize oil spill. Remove filter 


wm SB WS PM 


Remove belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) . 


from vehicle. 


NOTE: Make sure filter gasket was removed with filter. 


6. 


With a wiping cloth, clean the gasket sealing surface of oil and grime. 


INSTALLATION 


1. 
2, 


. Add oil, verify crankcase oil level and start engine. 


. Install belly pan (Refer to 23 - BODY/EXTERIOR/ 


Lightly lubricate oil filter gasket (2) with engine oil. 


Thread filter onto adapter nipple. When gasket 
makes contact with sealing surface, hand tighten 
filter one half turn, or 180°,do not over tighten. 


up f 


Inspect for oil leaks. 


BELLY PAN - INSTALLATION). 
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PAN-ENGINE OIL 
REMOVAL 


1. Disconnect the negative battery cable. 


2. Remove the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 


3. Install engine lift fixture (2)special tool # 8984 and 
adapter (4) # 8984-UPD. Never use air tools 
when installing fasteners to engine. 


4. Raise vehicie. 


81388108 


5. Remove the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - REMOVAL). 

6. Drain engine oil and remove the oil filter. 

7. Unbolt and lower the steering rack from the 
mounts. Do not remove P/S hoses, tie rod ends 
or disconnect steering column. 


813530ba 
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8. Remove both left and right side engine hydromount 
to frame nuts, and studs (6,4). 


9. Remove the engine oil dipstick and tube from the 
oil pan. 
10. Lower the vehicle. 
11. Install engine support fixture special tool # 8534. 
Do not use the third leg. 
12. Raise engine using special tool # 8534 and #8984 
to provide clearance to remove oil pan. 
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NOTE: Do not pry on oil pan or oil pan gasket. 
Gasket is integral to engine windage tray and does 
not come out with oil pan. 


NOTE: The horizontal M10 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal locations. 


13. Remove the Mi0 fasteners (vertical and horizon- 
tal) from the rear of the oil pan to the transmission 
and engine. 


14. Remove the oil pan mounting bolts and oil pan. 


NOTE: When the oil pan is removed, a new oil pan 
gasket/windage tray assembly must be installed. 
The old gasket cannot be reused. 


15. Discard the integral windage tray and gasket and 
replace. 


81387937 
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INSTALLATION 


84388601 


1. Clean the oil pan gasket mating surface of the block and oi! pan. 


NOTE: Mopar® Engine RTV must be applied to the 4 T-joinis, (area where front cover, rear retainer, block, 
and oil pan gasket meet). The bead of RTV should cover the bottom of the gasket. This area is approxi- 
mately 4.5 mm x 25 mm in each of the 4 T-joint locations. 
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2. Apply Mopar® Engine RTV at the 4 T- joints. 
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NOTE: When the oil pan is removed, a new oil pan gasket/windage tray assembly must be installed. The old 
gasket cannot be reused. 


3. Install a new oil pan gasket/windage tray assembly. 


4. If removed, reinstall the oil pump pickup tube with new o-ring. Tighten tube to pump fasteners to 28 N-m (250 in. 


Ibs.). 


NOTE: The horizontal M10 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal locations. 


NOTE: New M6 fasteners must be used when rein- 
stalling the oil pan. Do not reuse the oid M6 fas- 
teners. 


5. 


Align the rear of the oil pan with the rear face of 
the engine block, and install the M10 and M6 oil 
pan fasteners finger tight. Using the following 
torque sequence, torque the M6 mounting bolts to 
5 N-m (44 in.lbs.). 

Using the following torque sequence, torque the 
M10 oil pan fasteners to 54 N-m (39 ft.lbs.). 


Using the following torque sequence, torque the 
M6 oil pan fasteners to 12 N-m (106 in.tbs.). 


. Lower the engine into mounts using special tool # 


8534. 


install the left side engine mount studs (3) and 
nuts. Torque the studs and nuts to N-m ( ft. Ibs.). 
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10. Install the right side engine mount studs (4) and 
nuts. Torque the studs and nuts to N-m ( ft. ibs.). 


11. Install the engine oil dipstick and tube. 


12. Install the steering rack. (Refer to 19 - STEER- 
ING/GEAR - INSTALLATION). 


13. Remove special tool # 8534. 


14. Remove special tool # 8984 (2). 


15. Install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 


16. Fill engine oil. 
17. Install oil filter, if removed. 
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18. Reconnect the negative battery cable. 
19. Start engine and check for leaks. 


20. Install the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - INSTALLATION). 
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PAN-ENGINE OIL-AWD 
REMOVAL 


1. Disconnect the negative battery cable. 
2. Remove the engine cover (1). 
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3. Remove the intake manifold. (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 


4. Install engine lift fixture (2) special tool # 8984 and 
adapter # 8984—-UPD. Never use air tools when 
installing fasteners to engine. 


5. Raise vehicle. 


81988108 
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6. Remove the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - REMOVAL). 


7. Remove both left and right side engine mount to 
frame fasteners. 


8. Drain engine oil and remove the oil filter. 


813530ba 


9, Unboit (2,3,4) and lower the steering rack (1) from 
the mounts. Do not remove P/S hoses, tie rod 
ends or disconnect steering column. 

10. Remove the engine oil dipstick and tube from the 

oil pan. 

11. Remove the left and right side exhaust at the 

manifolds. (Refer to 11 - EXHAUST SYSTEM/ 
CATALYTIC CONVERTER - REMOVAL). 


4) @) @) 81462286 { 


12. Mark the front driveshaft to the flange at both 
ends to ensure correct installation. 

13. Remove front drive shaft fasteners from the differ- 
ential and transfer case. Remove the driveshaft 
from the vehicle. 


14. Remove the left (2) and right front drive axles. 
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15. Remove the differential support bracket (1) from 
the differential to the engine block. 


16. Unbolt the differential (4) from the oil pan (8). 

17. Rotate the differential (4) so the drive flange is 
facing forward and the oil pan side is facing up. 
Remove the differential out through the opening at 
the rear of the cradle. 


18. Remove the intermediate shaft (2) from the oil 
pan (3). 


ENGINE - 5.7L SERVICE INFORMATION 9 - 2517 


8147ed37 


8148235b | 


81462356 | 


9-2518 ENGINE - 5.7L SERVICE INFORMATION 


19. Lower the vehicle. 
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20. Install engine support fixture special tool # 8534. Do not attempt to fasten fixture to vehicle body, or attach 


the third support leg to the radiator support. 


21. Raise engine using special tool # 8534 and #8984 to provide clearance to remove oil pan. 


22. Raise vehicle. 


NOTE: Do not pry on oil pan or oil pan gasket. Gasket is integral to engine windage tray and does not come 


out with oil pan. 


NOTE: The horizontal Mi0 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal jocations. 


23. Remove the M10 fasteners (vertical and horizon- 
tal) from the rear of the oil pan to the transmission 
and engine. 


24. Remove the oil pan mounting bolts and oil pan. 


NOTE: When the oil pan is removed, a new oil pan 
gasket/windage tray assembly must be installed. 
The old gasket cannot be reused. 


25. Discard the integral windage tray and gasket and 
replace. 
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INSTALLATION 


1. Clean the oil pan gasket mating surface of the block and oil pan. 


NOTE: Mopar® Engine RTV must be applied to the 4 T-joints, (area where front cover, rear retainer, block, 
and oil pan gasket meet). The bead of RTV should cover the bottom of the gasket. This area is approxi- 
mately 4.5 mm x 25 mm in each of the 4 T-joint locations. 


2. Apply Mopar® Engine RTV at the 4 T- joints (1,2). 


9 - 2520 


NOTE: When the oil pan is removed, a new oil pan 
gasket/windage tray assembly must be installed. 
The old gasket cannot be reused. 


3. Install a new oil pan gasket/windage tray assembly. 


4. If removed, reinstall the oil pump pickup tube with 
new o-ring. Tighten tube to pump fasteners to 28 
N-m (250 in. Ibs.). 


NOTE: The horizontal M10 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal locations. 


NOTE: New M6 fasteners must be used when rein- 
stalling the oil pan. Do not reuse the old M6 fas- 
teners. 


5. Align the rear of the oil pan with the rear face of 
the engine block, and install the M10 and M6 oil 
pan fasteners finger tight. Using the following 
torque sequence, torque the M6 mounting bolts to 
5 N-m (44 in.ibs.). 
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6. Using the following torque sequence, torque the M10 oil pan fasteners to 54 N-m (39 ft.lbs.). 


“NI 


8. Install the intermediate shaft (2) to the oil pan (8). 
Torque fasteners to 28N-m (21ft. Ibs). 


. Using the following torque sequence, torque the M6 oil pan fasteners to 12 N-m (106 in.lbs.). 


8148235b 
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9. Install the front differential through the opening at 
the rear of the cradle, and attach to the oil pan.. 


10. Fasten the differential (4) to the oi! pan (3) Torque 
to 65 N-m (48 ft. Ibs). 


11. Install the differential support bracket (1) to the dif- 
ferential and the engine block. 


12. Install the left (2) and right front drive axles. 
(Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF 
SHAFT - INSTALLATION). 

13. Install front drive shaft into the differential and 
transfer case. (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/PROPELLER SHAFT - INSTALLA- 
TION) 


14. Install the engine oil dipstick and tube. 
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15. Install the steering gear (1). (Refer to 19 - 
STEERING/GEAR - INSTALLATION). 


16. Lower the engine into mounts using special tool # 
8534, 


17. Install both the left and right side engine mount 
studs and nuts. 


B146228e 
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18. Remove special tool # 8534. 
19. Remove special tool # 8984 (2,4). 


20. Install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 


21. Install the left and right side exhaust at the mani- 
folds. (Refer to 11 - EXHAUST SYSTEM/CATA- 
LYTIC CONVERTER - INSTALLATION). 


22. Fill engine oil. 

23. Install oil filter, if removed. 

24. Reconnect the negative battery cable. 
25. Start engine and check for leaks. 
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26. Install the engine cover (4). 


27. Install the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - INSTALLATION). 


_ 
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PUMP-ENGINE OIL 
REMOVAL 
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1. Remove the oil pan and pick-up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 


2. Remove the timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL). 


3. Remove the four bolts, and the off pump. 


CLEANING 


1. Wash all parts in a suitable solvent. 


Lx 


INSPECTION 


CAUTION: Oil pump pressure relief valve and 
spring should not be removed from the olf pump. 
if these components are disassembled and or 
removed from the pump the entire oil pump 
assembly must be replaced. 


1. 
24 


Remove the pump cover. 


Clean ail parts thoroughly. Mating surface of the oil 
pump housing should be smooth. If the pump cover 
is scratched or grooved the oil pump assembly 
should be replaced. 


. Slide outer rotor into the body of the oil pump. 


Press the outer rotor to one side of the oil pump 
body and measure clearance between the outer 
rotor (2) and the body. If the measurement is 
0.235mm (0.009 in.) or more the oil pump assem- 
bly must be replaced. 


. Install the inner rotor in the into the oil pump body. 


Measure the clearance between the inner (3) and 
outer rotors (1). If the clearance between the rotors 
is 0.150 mm (0.006 in.) or more the oil pump 
assembly must be replaced. 


. Place a straight edge (1) across the body of the oil 


pump (between the bolt holes), if a feeler gauge (2) 
of 0.095 mm (0.0038 in.) or greater can be inserted 
between the straightedge and the rotors, the pump 
must be replaced. 


. Reinstall the pump cover. Tighten fasteners to 15 


N-m (132 in. Ibs.). 


NOTE: The 5.7 Oil pump is serviced as an assem- 
bly. In the event the oil pump is not functioning or 
out of specification it must be replaced as an 
assembly. 
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. Position the oil pump onto the crankshaft and install the 4 oil pump retaining bolts. 
2. Tighten the oil pump retaining bolts to 28 N-m (250 in. Ibs.). 


3. Install the timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION). 


4. Install the pick-up tube and oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 
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COOLER ENGINE OIL 
DESCRIPTION 


An engine oil cooler is used on the 5.7L engine, equipped with the police package. The cooler is a coolant-to-oil 
type and mounted between the oil filter and oil filter adapter. 


REMOVAL 

. Raise vehicle on hoist. 

. Drain cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE). 
. Disconnect oil cooler coolant hoses. 

. Remove oil filter. 

. Remove oil cooler connector bolt. 

6. Remove oil cooler. 


INSTALLATION 


. Replace oil cooler seal. 

. Lubricate seal and position oil cooler to oil filter adapter, aligning notch to tab. 
. Install oil cooler connector bolt. Torque connector bolt to 55 N-m (41 ft. fbs.). 
. Install oil filter. 

. Connect oil cooler coolant hoses. 

. Lower vehicle. 

. Fill cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE). 
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MANIFOLD - INTAKE 
DESCRIPTION 


The intake manifold is made of a composite material and features long runners which maximizes low end torque. 
The intake manifold uses single plane sealing which consist of eight individual press in place port gaskets to prevent 
leaks. 


DIAGNOSIS AND TESTING - INTAKE MANIFOLD LEAKAGE 


An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 


1. Start the engine. 

2. Spray a smail stream of water at the suspected leak area. 

3. If a change in RPM is observed the area of the suspected leak has been found. 
4. Repair as required. 


REMOVAL 
1. Remove engine cover. 


2. Bleed fuel system (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY - STANDARD PROCEDURE). 


3. Disconnect negative cable from battery. 
4. Remove air inlet hose. 


5. Remove ignition wires from on top of intake mani- 
fold. 


6. Disconnect electrical connectors for the following 
components: 
e Manifold Absolute Pressure (MAP) Sensor 
« Fuel Injectors 
« Electric Throttle Control (ETC) (3) 
7. Remove wire harness from intake manifold. 
8. Disconnect brake booster hose, purge hose, and Ve : Ss ‘SY 
MUA hose ( Make Up Air Hose ) f a aan ae au 
9. Remove EGR tube from intake manifold. 


10. Remove intake manifold retaining fasteners in a 
crisscross pattern starting from the outside bolts and ending at the middle bolts. 


een ee | 


11. Remove intake manifold as an assembly. 
CLEANING 


NOTE: There is NO approved repair procedure for the intake manifold. If severe damage is found during 
inspection, the intake manifold must be replaced. 


Before installing the intake manifoid thoroughly clean the mating surfaces. Use a suitable cleaning solvent, then air 
dry. 
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INSPECTION 


1. inspect the intake sealing surface for cracks, nicks and distortion. 
2. Inspect the intake manifold vacuum hose fittings for looseness or blockage. 


INSTALLATION 


1. Position intake manifold. a 
2. install intake manifold retaining bolts, and tighten in 
sequence from the middle bolts towards the out- 
side in a crisscross pattern. Torque fasteners to 12 in Vr de «ae : 
N-m (105 in. ibs.) ~ vA : a 
3. Install EGR tube. | es 
. Install wire harness on intake manifold. 


5. Connect electrical connectors for the following 
components: 


e Manifold Absolute Pressure (MAP) Sensor 
e Fuel Injectors EY > : gy 
e Electronic Throttle Control (ETC) SR ee 
6. Install ignition wires. 2) \@\ N 


2 NY 
7. Connect Brake booster hose, purge hose, and 
MUA hose (Make Up Air hose ) so ~ 


8. Install air inlet hose. 
9. Connect negative cable to battery. 
10. Install engine cover. 


— 
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MANIFOLD - EXHAUST 
DESCRIPTION 


The exhaust manifolds are log style with a patented flow enhancing design to maximize performance. The exhaust 
manifolds are made of high silicon molybdenum cast iron. A multi-layer stainless steel exhaust manifold gasket is 
used to improve sealing to the cylinder head. The exhaust manifolds are covered by a three layer laminated heat 
shield for thermal protection and noise reduction. The heat shields are fastened with a torque prevailing nut that is 
backed off slightly to allow for the thermal expansion of the exhaust manifold, with the exception of the nut, which 
also secures the oil dipstick tube bracket. That nut should not be backed off. 


OPERATION 


The exhaust manifolds collect the engine exhaust exiting the combustion chambers, then channels the exhaust 
gases to the exhaust pipes attached to the manifolds. 


REMOVAL 
EXHAUST MANIFOLD 


LX 
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. Disconnect negative battery cable. 

. Raise vehicle. 

. Remove exhaust pipe to manifold bolts. 

. Remove engine mount to frame fasteners (3,4). 


. Using suitable jack, raise engine enough to remove 
manifolds. 


oR WN = 


CAUTION: Do not damage engine harness while 
raising the engine. 


6. Remove the engine mount (Refer to 9 - ENGINE/ 
ENGINE MOUNTING/FRONT MOUNT - 
REMOVAL). 
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7. Remove heat shield. 
8. Remove manifold bolts using sequence provided. 
9. Remove manifold and gasket. 


CLEANING 


Lx 
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Clean mating surfaces on cylinder head and manifold. Wash with solvent and blow dry with compressed air. 


INSPECTION 


Inspect manifold for cracks. 


Inspect mating surfaces of manifold for flatness with a straight edge. Gasket surfaces must be flat within 0.2 mm per 


300 mm (0.008 inch per foot). 
INSTALLATION 
EXHAUST MANIFOLD 
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1. Install manifold gasket and manifold. [ —— : : 3 
2. Install manifold bolts and tighten to 25 Nem (18 ft | 


Ibs.). | 


3. Install heat shield and tighten nuts to 8 N-m (70 in. 
ios.}. 


81443539 


9- 2534 ENGINE - 5.7L SERVICE INFORMATION 


4. Install engine mounts (3). (Refer to 9 - ENGINE/ 
ENGINE MOUNTING/FRONT MOUNT - INSTAL- 
LATION) 


5. Lower engine. 


CAUTION: Do not damage engine harness while 
lowering the engine. 


6. Install and tighten right and left side engine mount 
to frame fasteners (4) (Refer to 9 - ENGINE/EN- 
GINE MOUNTING/FRONT MOUNT - INSTALLA- 
TION). 


7. Install exhaust flange to pipe bolts. 
. Lower vehicle. 
9. Connect negative battery cable. 


co 
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COVER-TIMING 
REMOVAL 


Disconnect the battery negative cable. 
Remove the engine cover (1). 

Remove air cleaner assembly. 

Drain cooling system. 

Remove accessory drive belt. 

Remove the cooling fan. 

Remove coolant bottle and washer bottle. 
Remove fan shroud. 


Ononrnr op = 


NOTE: It is not necessary to disconnect A/C lines 
or discharge freon. 


9. Remove A/C compressor and set aside. 


10. Remove the generator. 

11. Remove upper radiator hose. 

12. Disconnect both heater hoses at timing cover. 
13. Disconnect lower radiator hose at engine. 


14. Remove accessory drive belt tensioner and both 
idler pulleys. 

15. Remove crankshaft damper (2) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


NOTE: Do not remove the hoses from the power 
steering pump. 


16. Remove power steering pump and set aside. 
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17. Remove the dipstick support bolt. 
18. Drain the engine oil. 
19. Remove the oil pan and pick up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 


NOTE: It is not necessary to remove water pump for timing cover removal. 


20. Remove timing cover bolts and remove cover. 
21. Verify that timing cover slide bushings (1) are located in timing cover. 
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INSTALLATION 
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1. Clean timing chain cover and block surface. 
NOTE: Always install a new gasket on timing cover. 


2. Verify that the slide bushings (1) are installed in timing cover. 
3. Install cover and new gasket. Tighten fasteners to 28 N-m (250 in. Ibs.). 


NOTE: The large lifting stud is torqued to 55 N-m (40 ft. Ibs.). 


4. Install the oil pan and pick up tube (Refer to 9 - 
ENGINE/LUBRICATION/OIL PAN - INSTALLA- 
TION). | | 


5. install the A/C compressor. 

6. Install the generator. 

7. Install power steering pump. 

8. Install the dipstick support bolt. 
9. Install the thermostat housing. 
1 


0. Install crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCK/VIBRATION DAMPER - INSTAL- 
LATION). 


11. Install accessory drive belt tensioner assembly 
and both idler pulleys. 
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16. 
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18. 
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20. 
21. 
22. 
23. 
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Install radiator lower hose. 

Install both heater hoses. 

Install radiator fan shroud. 

Install the cooling fan. 

Install the accessory drive belt. 
Install the coolant bottle and washer bottle. 
Install the upper radiator hose. 
Install the air cleaner assembly. 

Fill cooling system. 

Refill engine oil. 

Connect the battery negative cable. 
Install the engine cover (1). 
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TIMING CHAIN & SPROCKETS 
REMOVAL 
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. Disconnect battery negative cable. 
. Drain cooling system. 
. Remove Timing Chain Cover (1). 


. Re-install the vibration damper bolt finger tight. 
Using a suitable socket and breaker bar, rotate the 
crankshaft to align timing chain sprockets and key- 
ways as shown. 


& ON = 


CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00 (2). The 
crankshaft keyway must be clocked at 2:00 (3). 
The crankshaft sprocket must be installed so that 
the dots and or paint marking is at 6:00. 
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5. Remove oil pump. 
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Retract tensioner shoe (1) until hole in shoe lines up 


with hole in bracket.. 
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7. Install Tensioner Pin 8514 (1) into the holes. 


8. Remove camshaft sprocket attaching bolt and 
remove timing chain with crankshaft and camshaft 
sprockets (2). 


9. if tensioner assembly is to be replaced, remove the 
tensioner to biock bolts and remove tensioner 
assembly. 


81015542 
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INSTALLATION 


1. If tensioner (1) assembly is being replaced, install tensioner and mounting bolts. Tighten bolts to 28 N-m (250 in. 
Ibs.). 


2. Retract tensioner (2) if required. 


CAUTION: The timing chain must be installed with 
the single plated link aligned with the dot and or 
paint marking on the camshaft sprocket. The 
crankshaft sprocket is aligned with the det and or 
paint marking on the sprocket between two plated 
timing chain links. 


CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00. The 
crankshaft keyway must be clocked at 2:00. The 
crankshaft sprocket must be installed so that the 
dots and or paint marking is at 6:00. 


3. Place timing chain around both sprockets with tim- 
ing marks aligned with the plated links. 

4. Slide both sprockets (2,3) evenly over their respec- 
tive shafts and check alignment of timing marks. 

5. install the camshaft bolt. Tighten the bolt to 122 
N-m (90 ff. Ibs.). 
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6. Remove tensioner pin. (1) Again, verify alignment 
of timing marks. 
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7. Install the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 
8, Install the oil pan and pick up (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 
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9. Install the timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION). 


10. Fill engine with oil. 

11. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
12. Connect battery negative cable. 

13. Start engine and check for leaks. 
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TENSIONER - TIMING CHAIN 
DESCRIPTION 


The timing chain tensioner is a stamped steel constant tension mechanical design. It is mounted to the front of the 
engine, behind the timing chain drive. 


OPERATION 


The timing chain tension is maintained by routing the timing chain through the tensioner assembly. A nylon covered 
spring steel arm presses on the timing chain maintaining the correct chain tension. 
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ENGINE - 6.1L SERVICE INFORMATION 
DESCRIPTION 


81 ScaBeb | 


The 6.1L (370 CID) eight-cylinder engine is a 90° V-Type, deep skirt, lightweight cast iron block with aluminum 
heads, single cam, overhead valves, and hydraulic roller tappets. The heads incorporate splayed valves with a 
hemispherical style combustion chamber and dual spark plugs. The cylinders are numbered from front to rear; 1, 3, 
5, 7 on the left bank and 2, 4, 6, 8 on the right bank. The firing order is 1-8-4-3-6-5-7-2. 
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DIAGNOSIS AND TESTING 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - MECHANICAL 
ENGINE MECHANICAL DIAGNOSIS CHART 


CONDITION POSSIBLE CAUSES CORRECTION 


NOISY VALVES/LIFTERS . High or low oil level in crankcase | 1. Check for correct oil level. Adjust 
oil level by draining or adding as 
needed 


. Thin or diluted oil 2. Change oil. (Refer to 9 - 
ENGINE/LUBRICATION/OIL - 
STANDARD PROCEDURE) 


. Low oil pressure 3. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION - 
DIAGNOSIS AND TESTING) for 
engine oil pressure test/ 
specifications 

. Dirt in tappets/lash adjusters 4. Clean/replace hydraulic 
tappets/ash adjusters 


. Bent push rod(s) 5, Install new push rods 


6. Worn rocker arms 6. Inspect oil supply to rocker arms 
and replace worn arms as needed 


. Worn tappets/lash adjusters 7. Install new hydraulic tappets/lash 
adjusters 


. Worn valve guides 8. Inspect all valve guides and 
replace as necessary 


. Excessive runout of valve seats 9. Grind valves and seats 
or valve faces 


CONNECTING ROD NOISE 1. Insufficient oil supply 1. Check engine oil level. 


2. Low oil pressure 2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION - 
DIAGNOSIS AND TESTING) engine 
oil pressure test/specifications 


3. Thin or diluted oil 3. Change oil to correct viscosity. 
(Refer to 9 - ENGINE/ 
LUBRICATION/OIL - STANDARD 
PROCEDURE) for correct 
procedure/engine oil specifications 


4. Excessive connecting rod 4. Measure bearings for correct 
bearing clearance clearance with plasti-gage. Repair 
as necessary 


5. Connecting rod journal out of 5. Replace crankshaft or grind 
round journals 


6. Misaligned connecting rods 6. Replace bent connecting rods 
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CONDITION 


POSSIBLE CAUSES 


LX 


CORRECTION 


MAIN BEARING NOISE 


1. Insufficient oil supply 


2. Low oil pressure 


3. Thin or diluted oil 


4. Excessive main bearing 
clearance 


5. Excessive end play 


6. Crankshaft main journal out of 
round or worn 


7. Loose flywheel or torque 
converter 


1. Check engine oil level. 


2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/_LUBRICATION - 
DIAGNOSIS AND TESTING) 


3. Change oil to correct viscosity. 


4. Measure bearings for correct 
clearance. Repair as necessary 


5. Check crankshaft thrust bearing 
for excessive wear on flanges 

6. Grind journals or replace 
crankshaft 

7. Inspect crankshaft, flexplate/ 


flywheel and bolts for damage. 
Tighten to correct torque 


LOW OIL PRESSURE 


. Low oil level 


. Faulty oil pressure sending unit 
. Clogged oil filter 


. Worn oil pump 
. Thin or diluted oil 
. Excessive bearing clearance 


. Oil pump relief valve stuck 


. Oil pickup tube loose, broken, 
bent or clogged 
9, Oil pump cover warped or 
cracked 
10. Faulty or missing piston cooling 
jets. 


1. Check oil level and fill if 
necessary 

2. Install new sending unit 

3. Install new oil filter 

4. Replace oil pump assembly. 
5. Change oil to correct viscosity. 


6. Measure bearings for correct 
clearance 


7. Remove valve to inspect, clean 
and reinstall 


8. Inspect oil pickup tube and purnp, 
and clean or replace if necessary 


9. Install new oil pump 


10. Replace piston cooling jets. 


OIL LEAKS 


1. Misaligned or deteriorated 
gaskets 


2. Loose fastener, broken or porous 
metal part 


3. Front or rear crankshaft oil seal 
leaking 

4. Leaking oil gallery plug or cup 
plug 


1. Replace gasket 


2. Tighten, repair or replace the part 
3. Replace seal 


4. Remove and reseal threaded 


plug. Replace cup style plug 


LX 


CONDITION 


POSSIBLE CAUSES 
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CORRECTION 


EXCESSIVE OIL CONSUMPTION 
OR SPARK PLUGS OIL FOULED 


. CCV System malfunction 


. Defective valve stem seal(s) 
. Worn or broken piston rings 


. Scuffed pistons/cylinder wails 


. Carbon in oil control ring groove 
. Worn valve guides 


. Piston rings fitted too tightly in 
grooves 


ENGINE LUBRICATION DIAGNOSTIC TABLE 


CONDITION 
OIL LEAKS 


POSSIBLE CAUSES 


1. Refer to 25 - EMISSIONS 
CONTROL/EVAPORATIVE 
EMISSIONS 


2. Repair or replace seai(s) 

3. Hone cylinder bores. Install new 
rings 

4. Hone cylinder bores and replace 
pistons as required 

5. Remove rings and de-carbon 
piston 

6. Inspect/replace valve guides as 
necessary 

7. Remove rings and check ring end 
gap and side clearance. Replace if 
necessary 


1. Gaskets and O-Rings. 
(a) Misaligned or damaged. 


(b) Loose fasteners, broken or 
porous metal parts. 


2. Crankshaft rear seal 


3. Crankshaft seal flange. 
Scratched, nicked or grooved. 


4. Oil pan flange cracked. 


5. Front cover seal, damaged or 
misaligned. 

6. Scratched or damaged vibration 
damper hub. 

7. Crankshaft Rear Flange 
Microporosity 


as 
(a) Replace as necessary. 


(b) Tighten fasteners, Repair or 
replace metal parts. 


2. Replace as necessary. 
3. Polish or replace crankshaft. 


4. Replace oil pan. 


5. Replace seal. 
6. Polish or replace damper. 


7, Replace Crankshaft 


OiL PRESSURE DROP 


1. Low oil level. 


2. Faulty oil pressure sending unit. 
3. Low oil pressure. 


. Clogged oil filter. 

. Worn oil pump. 

. Thin or diluted oil. 

. Excessive bearing clearance. 
. Oil pump relief valve stuck. 


9. Oil pickup tube loose or 
damaged. 

10. Faulty or missing piston cooling 
jets. 


1. Check and correct oil level. 


2. Replace sending unit. 


3. Check pump and bearing 
clearance. 


. Replace oil filter. 

. Replace as necessary. 
. Change oil and filter. 

. Replace as necessary. 
. Replace oil pump. 

. Replace as necessary. 


10. Replace piston cooling jets. 
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CONDITION POSSIBLE CAUSES 


CORRECTION 


OIL PUMPING AT RINGS; SPARK {| 1. Worn or damaged rings. 1. Hone cylinder bores and replace 
PLUGS FOULING rings. 


2. Carbon in oil ring slots. 2. Replace rings. 

3. Incorrect ring size installed. 3. Replace rings. 

4. Worn valve guides. 4. Ream guides and replace valves. 
5. Leaking intake gasket. 5. Replace intake gaskets. 


6. Leaking valve guide seals. 6. Replace valve guide seals. 


CYLINDER COMBUSTION PRESSURE LEAKAGE 


The combustion pressure leakage test provides an accurate means for determining engine condition. 
Combustion pressure leakage testing will detect: 
e Exhaust and intake valve leaks (improper seating). 
e Leaks between adjacent cylinders or into water jacket. 
« Any causes for combustion/compression pressure loss. 
. Check the coolant level and fill as required. DO NOT install the radiator cap. 
. Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 
. Remove the spark plugs. 
. Remove the oil filler cap. 
. Remove the air cleaner hose. 


. Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 
483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum and 552 kPa (80 psi) recommended. 


7. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. Position the 
piston of cylinder to be tested at TDC compression. While testing, listen for pressurized air escaping through the 
throttle body, tailpipe, and oil filler cap opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications should be equal, with no more than 25% leakage. 

FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 

cylinder. 

Refer to CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART . 


noo fF @ he 


CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART 


POSSIBLE CAUSE CORRECTION 


Intake valve bent, burnt, or not inspect valve and valve seat. 

seated properly Reface or replace, as necessary. 
Inspect valve springs. Replace as 
necessary. 


CONDITION 


AIR ESCAPES THROUGH 
THROTTLE BODY 


AIR ESCAPES THROUGH 
TAILPIPE 


Exhaust valve bent, burnt, or not 
seated properly 


Inspect valve and valve seat. 
Reface or replace, as necessary. 
Inspect valve springs. Replace as 
necessary. 


AIR ESCAPES THROUGH Head gasket leaking or cracked Remove cylinder head and inspect. 
RADIATOR cylinder head or block Repiace defective part 
MORE THAN 50% LEAKAGE Head gasket leaking or crack in Remove cylinder head and inspect. 


FROM ADJACENT CYLINDERS cylinder head or block between Replace gasket, head, or block as 
adjacent cylinders necessary 


inspect for broken rings or piston. 
Measure ring gap and cylinder 

diameter, taper and out-of-round. 
Replace defective part as necessary 


MORE THAN 25% LEAKAGE AND 
AIR ESCAPES THROUGH OIL 
FILLER CAP OPENING ONLY 


Stuck or broken piston rings; 
cracked piston; worn rings and/or 
cylinder wall 
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CYLINDER COMPRESSION PRESSURE 


The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 


Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 


1. Clean the spark plug recesses with compressed air. 

2. Remove the spark plugs. 

3. Disable the fuel system. 

4, Remove the ASD relay. 

5. Insert a compression pressure gauge and rotate the engine with the engine starter motor for three revolutions. 
6. Record the compression pressure on the 3rd revolution. Continue the test for the remaining cylinders. 

7, (Refer to 9 - ENGINE - SPECIFICATIONS) for the correct engine compression pressures. 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - MECHANICAL 


CONDITION POSSIBLE CAUSES CORRECTIONS 


NOISY VALVES 1. High or low oil level in 1. (Refer to LUBRICATION & 
crankcase. MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS). 


2. Thin or diluted oil. 2. Change oil and filter. 

3. Low oil pressure. 3. Check oil pump, if Ok, check rod 
and main bearings for excessive 
wear. 

4. Dirt in lash adjusters. 4, Replace as necessary. 

5, Worn rocker arms. 5. Replace as necessary. 

6. Worn lash adjusters 6. Replace as necessary. 

7. Worn valve guides. 7. (Refer to 9 - ENGINE/CYLINDER 
HEADANTAKE/EXHAUST VALVES 


& SEATS - STANDARD 
PROCEDURE) 


8. Excessive runout of valve seats | 8. (Refer to 9 - ENGINE/CYLINDER 

on valve faces. HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 

| PROCEDURE) 


CONNECTING ROD NOISE 1, Insufficient oil supply. 1. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS). 


2. Low oil pressure. 2. Check oil pump, if Ok, check rod 
and main bearings for excessive 
wear. 


3. Thin or diluted oil. 3. Change oil and filter. 
4. Excessive bearing clearance. 4. Replace as necessary. 


5. Connecting rod journal 5. Service or replace crankshaft. 
out-of-round. 


6. Misaligned connecting rods. 6. Replace bent connecting rods. 


9 - 2554 


CONDITION 
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POSSIBLE CAUSES 


Lx 


CORRECTIONS 


MAIN BEARING NOISE 


1. Insufficient oil supply. 


. Low oil pressure. 


. Thin or diluted oil. 
. Excessive bearing clearance. 


3 

4 

5. Excessive end play. 

6. Crankshaft journal out-of round. 
7 


. Loose flywheel or torque 
converter. 


ENGINE PERFORMANCE DIAGNOSTIC TABLE 


CONDITION 


ENGINE WILL NOT START 


1. Weak battery 


2. Corroded or loose battery 
connections. 
3. Faulty starter. 


. Incorrect spark plug gap. 


. Dirt or water in fuel system. 


. Faulty fuel pump, relay or wiring. 


1. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES - 
SPECIFICATIONS), 


2. Check oil pump, if Ok, check rod 
and main bearings for excessive 
wear. 


3. Change oil and filter. 

4, Replace as necessary. 

5. Check thrust washers for wear. 
6. Service or replace crankshaft. 
7. Tighten to correct torque 


CORRECTION 


1. Charge or replace as necessary. 


2. Clean and tighten battery 
connections. Apply a coat of light 
mineral grease to the terminals. 


3. (Refer to 8 - ELECTRICAL/ 
STARTING - DIAGNOSIS AND 
TESTING). 


4. (Refer to 8 - ELECTRICAL/ 
IGNITION CONTROL - 
SPECIFICATIONS). 

5. Clean system and replace fuel 
filter. 


6. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


ENGINE STALLS OR ROUGH IDLE 


. Idle speed set to low. 


. Vacuum leak. 


. Incorrect engine timing. 


1. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. inspect intake manifold and 
vacuum hoses, repair or replace as 
necessary. 


3. (Refer to 9 - ENGINE/VALVE 
TIMING - STANDARD 
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CONDITION POSSIBLE CAUSE CORRECTION 


ENGINE LOSS OF POWER 1. Dirty or incorrectly gapped spark | 1. Replace spark plugs. 

plugs. 

2. Dirt or water in fuel system. 2. Clean system and replace fuel 
filter. 

3. Biown cylinder head gasket. 3. Replace cylinder head gasket. 

4. Low compression. 4. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING). 

5. Burned, warped or pitted valves. | 5. Replace as necessary. 


6. Plugged or restricted exhaust 6. inspect and replace as 
system. necessary. 


DIAGNOSIS AND TESTING - ENGINE DIAGNOSIS - INTRODUCTION 


Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main- 
tenance. 
These malfunctions may be classified as either performance (e.g., engine idles rough and stalls) or mechanical 
(é.g., a strange noise). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) - PERFORMANCE and (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING)—MECHANICAL for possible causes and corrections of malfunctions. 
Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that can not be iso- 
iated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following diagnosis: 
« Cylinder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 
« Cylinder Combustion Pressure Leakage Test (Refer io 9 - ENGINE - DIAGNOSIS AND TESTING). 
* Engine Cylinder Head Gasket Failure Diagnosis (Refer to 9 - ENGINE/CYLINDER HEAD - DIAGNOSIS AND 
TESTING). 
* Intake Manifold Leakage Diagnosis (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - DIAGNOSIS 
AND TESTING). 


STANDARD PROCEDURE 
REPAIR DAMAGED OR WORN THREADS 
CAUTION: Be sure that the tapped holes maintain the original center line. 


Damaged or worn threads can be repaired. Essentially, this repair consists of: 
® Drilling out worn or damaged threads. 
® TJapping the hole with a special Heli-Coil Tap, or equivalent. 
* Installing an insert into the tapped hole to bring the hole back to its original thread size. 


STANDARD PROCEDURE - HYDROSTATIC LOCK 
CAUTION: DO NOT use the siarfer motor to rotate the crankshaft. Severe damage could occur. 


When an engine is suspected of hydrostatic lock (regardless of what caused the problem), follow the steps below. 


1. Perform the Fuel Pressure Release Procedure (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 
PROCEDURE). 


2. Disconnect the negative cabie(s) from the battery. 
3. Inspect air cleaner, induction system, and intake manifold to ensure systern is dry and clear of foreign material. 


4. Place a shop towel around the spark plugs to catch any fluid that may possibly be under pressure in the cylinder 
head. Remove the spark plugs. 


5. With all spark plugs removed, rotate the crankshaft using a breaker bar and socket. 


9 - 


2556 ENGINE - 6.1L SERVICE INFORMATION —————_—_________________ LX 


. Identify the fluid in the cylinders (coolant, fuel, oil, etc.). 

. Be sure all fluid has been removed from the cylinders. 

. Repair engine or components as necessary to prevent this problem from occurring again. 

. Squirt a small amount of engine oil into the cylinders to lubricate the walls. This will prevent damage on restart. 
. Install new spark plugs. Tighten the spark plugs to 41 N-m (30 ft. Ibs.) torque. 

. Drain engine oil. Remove and discard the oil filter. 

. Install the drain plug. Tighten the plug to 34 N-m (25 ft. lbs.) torque. 

. install a new oil filter. 

. Fill engine crankcase with the specified amount and grade of oil. (Refer to LUBRICATION & MAINTENANCE/ 


FLUID TYPES - SPECIFICATIONS). 


. Connect the negative cable(s) to the battery. 
. Start the engine and check for any leaks. 


REMOVAL - ENGINE 


4 
2. 


10. 


1s, 


12. 


13. 


. Disconnect the battery negative cable. 
. Remove the air cleaner assembly and duct work 


. Remove the cowl top panel (Refer to 23 - BODY/ 
. Drain cooling system (Refer to 7 - COOLING - 


. Remove the coolant recovery container (Refer to 7 


. Remove the accessory drive belt (Refer to 7 - 


. Remove radiator fan (Refer to 7 - COOLING/EN- 


Remove the engine covers (1). 


Perform the Fuel System Pressure Release proce- 
dure (Refer to 14 - FUEL SYSTEM/FUEL DELIV- 
ERY - STANDARD PROCEDURE). 


(Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - REMOVAL). 
EXTERIOR/COWL GRILLE - REMOVAL). 
STANDARD PROCEDURE). 


-  COOLING/ENGINE/COOLANT RECOVERY 
CONTAINER - REMOVAL). 


COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL). 


8 bcaata 


GINE/RADIATOR FAN - REMOVAL). L 


Remove the A/C compressor (3). (Refer to 24 - 
HEATING & AIR CONDITIONING/PLUMBING/A/C 
COMPRESSOR - REMOVAL). 


Remove the A/C suction line (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/SUCTION 
LINE - REMOVAL). 


Remove the A/C liquid line from extention lines 
and set aside (Refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/LIQUID LINE © - 
REMOVAL). 

Remove the A/C discharge line at compressor 
and set aside (Refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/A/C DISCHARGE 
LINE - REMOVAL). 


St2c17t& 


LX 


14, 


Remove the generator support bracket (1). 


. Remove the upper and lower radiator hoses. 

. Remove the right and left knock sensors. 

. Disconnect all oxygen sensors. 

. Remove the oil temperature sensor connector. 

. Remove the oil pressure sensor connector. 

. Remove the camshaft position sensor connector. 
. Remove generator (2) (Refer to 8 - ELECTRICAL/ 


CHARGING/GENERATOR - REMOVAL). 
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81369904 
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22. Connect the right side heater hose (1). 


813881db 


23. Remove the fuel injector connectors. 
24. Remove the map sensor connector. 


25. Remove the coolant temp sensor connector 
(Refer to 7 - COOLING/ENGINE/ENGINE COOL- 
ANT TEMP SENSOR - REMOVAL). 


26. Remove the ignition coil connectors. 
27. Remove the diode connector and ground. 


28. Remove the intake manifold and IAFM as an 
assembly (Refer to 9 - ENGINE/MANIFOLDS/IN- 
TAKE MANIFOLD - REMOVAL). 

29. Remove the ground wires from the rear of each 
cylinder head. 


30. Connect the left side heater hose (1). 


813881d9 


LX 


NOTE: it is not necessary te disconnect P/S hoses 
from pump, for P/S pump removal. 


31. Remove the power steering pump and set aside 
(Refer io 19 - STEERING/PUMP - REMOVAL). 

32. Disconnect the fuel supply line (Refer to 14 - 
FUEL SYSTEM/FUEL DELIVERY/QUICK CON- 
NECT FITTING - STANDARD PROCEDURE). 

33. Remove the right and left side engine wiring har- 
ness, and set aside. 


34. Raise and support the vehicle on a hoist and 
drain the engine oil. 


35. Remove the crankshaft position sensor connector. 


36. Remove the belly pan (2) (Refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL). 


37. Remove engine front mount to frame nuts. 


38. Disconnect the transmission oil cooler lines from 
their retainers at the oil pan bolts. 


39. Disconnect exhaust pipe at manifolds (Refer to 114 
- EXHAUST SYSTEM/CATALYTIC CONVERTER - 
REMOVAL), (Refer to 11 - EXHAUST SYSTEM/ 
CATALYTIC CONVERTER - REMOVAL). 

40. Disconnect the starter wires. Remove starter 
motor (1) (Refer to 8 - ELECTRICAL/STARTING/ 
STARTER MOTOR - REMOVAL). 
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Remove the torque converter access cover (1). 


44. 


TRANSMISSION/TRANSAXLE/AUTO- 


MATIC - NAG1 - REMOVAL). 


42. Remove drive plate to converter bolts (1) (Refer 
to 21 


81387885 
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TRANSMISSION/TRANSAXLE/AU- 


NAG1 - REMOVAL). 


(Refer to 21 - 
TOMATIC 


43. Remove the transmission to oil pan bolts (1) 
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44. Remove transmission bell housing to engine block [ 
bolts (2) (Refer to 21 - TRANSMISSION/TRANS- 
AXLE/AUTOMATIC - NAG1 - REMOVAL). 


8131d396 


| 
| 


45. Lower the vehicle. x 
46. Remove the left coolant tube. 


NOTE: Do not use air tools to install engine lift fix- 
ture. 


47. Install engine lift fixture (2), special tool # 8984 
and 8984—UPD (4). 

48. Separate engine from transmission, remove 
engine from vehicle, and install engine assembly 
on a repair stand. 


81386100 
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INSTALLATION - ENGINE 


1. Install engine lift fixture (2) Special too! # 8984 and 
8984—UPD (4). 
2. Position the engine in the engine compartment 


3. Lower engine into compartment and align engine 
with transmission. 


4. Mate engine and transmission and install two trans- 
mission to engine block mounting bolts finger tight. 


5. Lower engine assembly until engine mount studs 
rest in frame perches. 


Install transmission to oil pan bolts (1) (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - 
INSTALLATION). 


6. Install remaining transmission to engine block 
mounting bolts (1, 2) and tighten (Refer to 21 - 
TRANSMISSION/TRANSAXLE/AUTOMATIC - 
NAG1 - INSTALLATION). 

7. Install and tighten engine mount to frame nuts 


(Refer to 9 - ENGINE/ENGINE MOUNTING/ 
FRONT MOUNT - INSTALLATION). 


81310396 


Lx 


8. Install drive plate to torque converter bolts (1) 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - NAG1 - INSTALLATION). 


9. Install the torque convertor access cover (1) (Refer 
to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIG 
- NAGI - INSTALLATION). 
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10. Install the starter (1) and heat shield (4) and con- 
nect the starter wires (Refer to 8 - ELECTRICAL/ 
STARTING/STARTER MOTOR - INSTALLATION). 


11. Install exhaust pipe to manifold (Refer to 11 - 
EXHAUST SYSTEM/CATALYTIC CONVERTER - 
INSTALLATION), (Refer to 11 - EXHAUST SYS- 
TEM/CATALYTIC CONVERTER - INSTALLA- 
TION). 


12. Lower the vehicle. 


13. Remove engine lift fixture (2), special tool # 8984 
and 8984—UPD (4). 


14. Reinstall the left coolant tube. 

15. Reinstall the left and right side wiring harness. 
16. Reinstall both knock sensors. 

17. Reinstall the cam position sensor. 
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18. 


19. 
20. 


21. 
22. 
23. 
24. 


25. 


Connect the left heater hose (4). 


Connect the right heater hose (1). 

Reconnect the ground wires to the rear of each 
cylinder head. 

Reconnect the oil temperature sensor. 

Reconnect the oil pressure sensor. 

Reinstall the power steering pump. 

Install the intake manifold. (Refer to 9 - ENGINE/ 


MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 

Connect the fuel supply line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT 
FITTING - STANDARD PROCEDURE). 
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26. install the generator (2), and wire connections 
(Refer to 8 - ELECTRICAL/CHARGING/GENERA- 
TOR - INSTALLATION). 


27. Install the generator support bracket (1), (Refer to 
8 - ELECTRICAL/CHARGING/GENERATOR_ - 
INSTALLATION). 


28. Install a/c compressor (3) (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/A/C COM- 
PRESSOR - INSTALLATION). 


29. Reinstall the A/C suction line (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/SUC- 
TION LINE - INSTALLATION). 


30. Reinstall the A/C liquid line (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/LIQUID 
LINE - INSTALLATION). 


31. Reinstall the A/C discharge line at the compressor 
(Refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/A/C DISCHARGE LINE - 
INSTALLATION). 
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32, 
33. 
34, 
35. 
36. 
37. 
38. 
39. 
40. 
41, 
42, 
43. 


44. 


45. 


46. 


47. 


48. 


Reconnect all oxygen sensors. 

Reconnect fuel injectors. 

Reconnect the map sensor. 

Reconnect the coolant temp sensor. 
Reconnect the crank position sensor. 
Reconnect the ignition coils. 

Reconnect the diode connector and ground. 


install the accessory drive belt (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
INSTALLATION). 


install the radiator fan (Refer to 7 - COOLING/EN- 
GINE/RADIATOR FAN - INSTALLATION). 
Connect the upper and radiator lower hose. 


Connect the transmission oil cooler lines to the 
radiator. 


install cowl top panel (Refer to 23 - BODY/EXTE- 
RIOR/COWL GRILLE - INSTALLATION). 


Install the air cleaner and duct work (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION). 

Add engine oil to crankcase (Refer to LUBRICA- 
TION & MAINTENANCE/FLUID TYPES - SPECI- 
FICATIONS). 

Install coolant recovery container (Refer to 7 - 
COOLING/ENGINE/COOLANT RECOVERY CON- 
TAINER - INSTALLATION). 

Fill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


install the engine covers (1). 
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49. Connect battery negative cable. i 
50. Start engine and inspect for leaks. 


51. install the belly pan (2) (Refer to 23 - BODY/EX- 
TERIOR/BELLY PAN - INSTALLATION). 


52. Road test vehicle. 
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SPECIFICATIONS 


6.1L ENGINE 
GENERAL DESCRIPTION 


DESCRIPTION 
Engine Type 


Displacement 


Lubrication 
Cooling System 
Cylinder Block 
Cylinder Head 

Crankshaft 


Connecting Rods 


CYLINDER BLOCK 


Taper (MAX) 0.0127 mm 


SPECIFICATION 
90° V-8 OHV 
6.1 Liters 
370 (Cubic Inches) 
103 mm (4.055 in.) 
90.9 mm (3.58 in.) 
10.3:1 
1-8-4-3-6-5-7-2 
Pressure Feed - Full Flow 
Filtration 
Liquid Cooled - Forced 
Circulation 
Cast Iron 
Aluminum 
Forged Steel 
Hollow Assembled Camshaft 
Aluminum Alloy 
Powdered Metal 


Standard 
4.055 in. 


0.0003 in. 


0.0005 in. 
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Lifter Bore Diameter 21.45 - 21.425 mm 0.8444 - 0.8435 in. 


PISTONS 


DESCRIPTION SPECIFICATION 
a 


0.00096 - 0.0020 in. 


Clearance 0.0245 - 0.0515 mm 


Measured at 38.0 mm (1.5 in.) 
Below Deck 


Ring Groove Diameter 


93.1 - 93.4 mm 3.665 - 3.677 in. 


Groove #2 91.6 - 91.8mm 3.606 - 3.614 in. 


Weight 435 grams 15.34 oz. 
Piston Length 54.70 - 55.30 2.153 - 2.177 in. 


Ring Groove Width 


Groove #1 


1.51 - 1.54 mm 
1.51 -1.53 mm 
3.036 - 3.055 mm 


0.0594 - 0.0606 in 
0.0594 - 0.0602 in. 
0.1192 - 0.1202 in. 


PISTON PINS 


DESCRIPTION SPECIFICATION 


Lc es a 
[Clearance in Piston [0808-001 mm “C—O - 0.8005] 


PISTON RINGS 


DESCRIPTION SPECIFICATION 


Metric Standard 


Top Compression Ring 6.30 - 0.40 mm 0.0118 - 0.0157 in. 
Second Compression Ring 0.35 - 0.60 mm 0.0137 - 0.0236 in. 
Oil Control (Steel Rails) 0.20 - 0.71 mm 0.0079 - 0.028 in. 


Side Clearance 
Top Compression Ring .02 - .068 mm 0.0007 - 0.0026 in. 
Second Compression Ring 0.02 - 0.058 mm 0.0007 - 0.0022 in. 
Oil Ring (Steel Ring) 0.019 - 0.229 mm 


Ring Width 


Top Compression Ring 1.472 - 1.4980 mm 0.0579 - 0.0586 in. 
Second Compression Ring 1.472 - 1.490 mm 0.0579 - 0.0586 in. 
Oil Ring (Steel Rails) 0.447 - 0.473 mm 0.0175 - 0.0186 in. 
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CONNECTING RODS 


DESCRIPTION SPECIFICATION 
ee 


Piston Pin Bore Diameter 23.955 - 23.975 mm 0.9431 - 0.9438 in. 
Side Clearance 0.10 - 0.35 mm 0.003 - 0.0137 in. 


CRANKSHAFT 


DESCRIPTION 


Main Bearing Journal Diameter 
Bearing Clearance 
Out of Round (MAX) 
Taper (MAX) 


End Play 0.052 - 0.282 mm 0.002 - 0.011 in. 


End Play (MAX) 0.282 mm 0.011 in. 


Connecting Rod Journal Diameter 
Bearing Clearance 
Out of Found (MAX) 


Taper (MAX) 


CAMSHAFT 


DESCRIPTION 


SPECIFICATION 


Bearing Journal Diameter 


0.040 - 0.080 mm 0.0015 - 0.003 in. 


Bearing To Journal Clearance 
Standard 


Camshaft End Play 


VALVE TIMING @ SAE 0.006” 


DESCRIPTION SPECIFICATION 


Opens (BTDC) 
Closes (ATDC) 


LX 


DESCRIPTION 
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SPECIFICATION 


Duration 


283.0° 


Opens (BTDC) 
Closes {ATDC) 
Duration 


251° 
35° 
286.0° 


50° 


Valve Overlap 


CYLINDER HEAD 


DESCRIPTION 


Valve Seat Angle 


44.5° - 45.0° 


Valve Seat Runout (MAX) 


0.05 mm (0.0019 in.) 


Valve Seat Width (Finish) 
Intake 


Exhaust 


1.18 - 1.62 mm 
(0.0464 - 0.0637 in.) 
1.48 - 1.92 mm 
(0.0582 - 0.0755 in.) 


Guide Bore Diameter (Std.) 


HYDRAULIC TAPPETS 


DESCRIPTION 


Body Diameter 


Dry Lash 


VALVES 


DESCRIPTION 


Clearance (To Bore) 0.020 - 0.063 mm 0.0007 - 0.0024 in 


7.975 - 8.00 mm 
(0.313 - 0.314 in.) 


SPECIFICATION 


0.8420 - 0.8427 in. 


0.1181 in. 


SPECIFICATION 


Face Angle 
intake 
Exhaust 


45.5° - 46.0° 
45.0° - 45.5° 


Head Diameter 
Intake 


Exhaust 


52.67 - 52.93 mm 
(2.07 - 2.08 in.) 
40.37 - 40.63 mm 
(1.57 - 1.60 in.) 


Length (Overall From Gage Line) 


Intake 


124.38 - 124.76 mm 
(4.897 - 4.912 in.) 
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DESCRIPTION 


Exhaust 


LX 


SPECIFICATION 


122.47 - 122.85 mm 
(4.822 - 4.837 in.) 


Stem Diameter 
Intake 


Exhaust 


7.734 - 7.954 mm 
(0.312 - 0.312 in.) 
7.930 - 7.950 mm 
(0.312 - 0.313 in} 


Stem ~ to - Guide Clearance 
Intake 


Exhaust 


0.021 - 0.066 mm 
(0.0008 - 0.0025 in.) 
0.025 - 0.070 mm 
(0.0010 - 0.0028 in.) 


Vaive Lift ( @ Zero Lash) 
intake 
Exhaust 


VALVE SPRING 


DESCRIPTION 


14.5 mm (0.571 in.) 
14.0 mm (0.551 in.) 


SPECIFICATION 


Spring Force (Valve Closed) 
Intake 


Exhaust 


445.0 N +/- 22.0N @ 47.5 mm 

(99.0 Ibs +/- 4.0 - 9.0 Ibs. @ 1.870 in.) 
445.0 N +/- 22.0 N @ 45 mm 

(99.0 Ibs +/- 4.0 - 9.0 ibs. @ 1.772 in.) 


Spring Force (Valve Open) 
Intake 


Exhaust 


1450.0 N +/- 68.0 N @ 33.0 mm 
(325.5 Ibs. +/- 15.3 Ibs. @ 1.3 in. ) 


1450.0 N +/- 68.0 N @ 31.0 mm 
(325.5 Ibs. +/- 15.3 Ibs. @ 1.22 in. ) 


Free Length (approx) 
intake 
Exhaust 


54.2 mm (2.133 in.) 
51.4 mm (2.023 in.) 


Number of Coils 
intake 
Exhaust 


7.35 
7.0 


Wire Diameter 
Intake and Exhaust 


5.65 x 4.51 mm 
(0.222 - 0.178 in.) 


Installed Height (Spring Seat to Bottom of Retainer) 
Intake 
Exhaust 


47.5 mm (1.870 in.) 
45.0 mm (4.772 in.) 
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OIL PUMP 


Tip Clearance Between Rotors (MAX) 


OIL PRESSURE 


TORQUE 


TORQUE CHART 6.1L ENGINE 


DESCRIPTION 


Block Pipe Plugs 
(1/4 NPT) 


(3/8 NPT) 


Camshaft Sprocket - Bolt 
Camshaft Tensioner Plate - Bolts 


Timing Chain Case Cover - Bolts 
Lifting Stud 


Connecting Rod Cap - Bolts 45 

plus 60° 
Main Bearing Cap - Bolts 28 
M-12 plus 90° Turn 
Crossbolts 21.5 
M-8 


Cylinder Head - Bolts 
M-12 Bolts 


Step 1 34 

Step 2 54 

Step 3 Turn 90° Turn 90° 
M-8 Bolts 

Step 1 

Step 2 


Front Insulator to Block - Bolts 
Senerior- Noung Ba 
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DESCRIPTION Nem Ft. 
105 


Oil Pan - Bolts 

Oil Dipstick Tube 

Oil Pan - Drain Plug 

Oil Pump - Attaching Bolts 

OW Purp Pickup Tube - Bolt and Nut 
Rear Seal Retainer Atlaching Bolts 
Rear Insulator to Bracket 

Rear Insulator to Crossmember 
Rear insulator to Transmission 
Rear Insulator Bracket - Bolts 
Rocker Arm - Bolts 

Spark Plugs 

Thermostat Housing - Bolts 
Throttle Body - Bolts 

Vibration Damper - Bolt 

Water Pump to Timing Chain 
Case Cover - Bolts 
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SPECIAL TOOLS 
6.1L ENGINE 


BOBaz02c 


BOTIcIfa 


Indicator Bore Size C-119 


Puller 1023 
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0 


Crankshaft Damper installer 8512 


Sot 1es26 


Dial indicator C-3339 


Driver Handle C-4171 
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Rear Crankshaft Seal Remover 8506 


LX 


80882028 


Adapter, Valve Spring Compressor Off-vehicle 8464 
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FRONT CRANK SEAL INSTALLER 9072 
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PUSHROD RETAINING PLATE - 9070 
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ELEMENT-AIR CLEANER 
REMOVAL 


Housing removal is not necessary for element (filter) 
replacement. 


1. Loosen clamp and disconnect air duct at air 
cleaner cover (2). 


2. Pry over spring clips from housing cover (spring 
clips retain cover to housing). 


3. Release housing cover from locating tabs on hous- 
ing and remove cover. 


4, Remove air cleaner element (filter) from housing. 
5. Clean inside of housing before replacing element. 


> ¢ 


815d01dc 


INSTALLATION 


1. Install filter element into housing. 
Position housing cover into housing locating tabs. 
Pry up spring clips and lock cover to housing. 


Tighten clamp and connect air duct at air cleaner 
cover (2). 


Ban 


B15d014e 


LX 


HOUSING - AIR CLEANER 
REMOVAL 


1. Loosen clamp and disconnect air duct at air : Bee ce a 
cleaner cover (2). 
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2. Lift entire housing (1) assembly from the locating 
pin (8). 


B15Scadi7 
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INSTALLATION 


1. Install the air fifter housing (1) into locating pin (8). 


2. Install the hold down bolt (2) into the air filter hous- 
ing (1). 


—— 


815cad17 


3. Install air duct (2) to air cleaner cover and tighten 
hose clamp to 3 N-m (30 in. Ibs.) torque. Ti 

4. If any other hose clamps were removed from air 
intake system, tighten them to 3.4 N-m (30 in. lbs.) 
torque. 
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CYLINDER HEAD 
OPERATION 


The cylinder head closes the combustion chamber allowing the pistons to compress the air fuel mixture to the cor- 
rect ratio for ignition. The valves located in the cylinder head open and close to either allow clean air into the com- 
bustion chamber or to allow the exhaust gases out, depending on the stroke of the engine. 


DIAGNOSIS AND TESTING - CYLINDER HEAD GASKET FAILURE 


A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 
e Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
— Loss of engine power 
~ Engine misfiring 
- Poor fuel economy 
° Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
— Engine overheating 
~ Loss of coolant 
— Excessive steam (white smoke) emitting from exhaust 
~ Coolant foaming 


CYLINDER-TO-CYLINDER LEAKAGE TEST 


To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl- 
inder Compression Pressure Test in this section. An engine cylinder head gasket leaking between adjacent cylinders 
will result in approximately a 50 - 70% reduction in compression pressure. 


CYLINDER-TO-WATER JACKET LEAKAGE TEST 


WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 
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VISUAL TEST METHOD 


With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 


if a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 


COOLING SYSTEM TESTER METHOD 


WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 


Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester’s 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 


CHEMICAL TEST METHOD 


Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 
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REMOVAL 


1. 


oa] 


Perform the Fuel System Pressure Release proce- 
dure (Refer to 14 - FUEL SYSTEM/FUEL DELIV- 
ERY - STANDARD PROCEDURE). Disconnect the 
fuel supply line (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY/QUICK CONNECT FITTING - 
STANDARD PROCEDURE). 


. Disconnect the battery negative cable. 
. Drain cooling system (Refer to 7 - COOLING - 


STANDARD PROCEDURE). 


. Remove the air cleaner resonator and duct work 


(Refer to 9 - ENGINE/AIR INTAKE SYSTEM - 
REMOVAL). 


. Remove closed crankcase ventilation system. 
. Disconnect the evaporation control system. 


. Unplug the ignition coil (1). 
. Remove ignition coil mounting bolts (3). 
. Disconnect heater hoses. 
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10. Remove the power steering pump. 


Disconnect the exhaust at the exhaust manifolds. 


12. Remove the ignition coils (1). 


11. 
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14. Rernove the cylinder head cover (1). (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


Lx 


815cfegs 


LX 


15. Remove intake manifold and throttle body as an 
assembly. (Refer to 9 - ENGINE/MANIFOLDS/IN- 
TAKE MANIFOLD - REMOVAL). 


16. Remove rocker arm assemblies and push rods. 
identify to ensure installation in original locations. 
(Refer to 9 - ENGINE/CYLINDER HEAD/ 
ROCKER ARM / ADJUSTER ASSY - REMOVAL). 


17. Remove the head bolts from each cylinder head, 
using the sequence provided, and remove cylin- 
der heads. Discard the cylinder head gasket. 


CLEANING 


Clean all surfaces of cylinder block and cylinder heads. 
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INTAKE SIDE 


EXHAUST SIDE 


8142ed0a 


| 815d0232 
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Clean cylinder block front and rear gasket surfaces using a suitable solvent. 


INSPECTION 


1. Inspect the cylinder head for out-of-flatness, using a straightedge and a feeler gauge. If tolerances exceed 


0.0508 mm (0.002 in.) replace the cylinder head. 


2. Inspect the valve seats for damage. Service the valve seais as necessary. 


w 


. Inspect the valve guides for wear, cracks or looseness. If either condition exist, replace the cylinder head. 
. Inspect push rods. Replace worn or bent push rods. 
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1. Clean all surfaces of cylinder block and cylinder heads. 
2. Clean cylinder block front and rear gasket surfaces using a suitable solvent. 


CAUTION: The head gaskets (1) are interchangeable between left and right sides. They are marked “UP” to 
indicate direction to face up. 


Lx 


NOTE: Rotate crankshaft @ 45°, so that all pistons 
are 2 the way down the cylinder bore to avoid 
piston to valve contact. 


3. Position new cylinder head gaskets (5) onto the 
cylinder biock. 

4. Position cylinder heads (4) onto head gaskets (5) 
and cylinder block. 
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5. Tighten the cylinder head bolts in three steps using 
the sequence provided : 

« Step 1— Snug tighten M12 cylinder head bolts, 
in sequence, to 34 N-m (25 ft. lbs.) and M8 bolts 
to 20 N-m (15 ft. Ibs.) torque. 

e Step 2— Tighten M12 cylinder head bolts, in 
sequence, to 54 N-m (40 ft. Ibs.) and verify M8 
bolts to 20 N-m (15 ft. Ibs.) torque.. 

* Step 3— Turn M12 cylinder head bolts, in 
sequence, 90 degrees and tighten M8 bolts to 34 
N-m (25 ft. Ibs.) torque. 


816d0232 


6. Install push rods and rocker arm assemblies in 
their original position, using pushrod retaining plate 
(1) special tool# 9070. (Refer to 9 - ENGINE/CYL- 
INDER HEAD/ROCKER ARM / ADJUSTER ASSY - 
INSTALLATION). — 


7. Install the intake manifold and throttle body assem- 
‘bly (Refer to 9 - ENGINE/MANIFOLDS/INTAKE 
MANIFOLD - INSTALLATION). 


8. If required, adjust spark plugs to specifications. 
Install the plugs. 


9. Connect the heater hoses. 
10. Install the fuel supply line. 
11. Install the power steering pump. 


12. Install the drive belt (Refer to 7 - COOLING/AC- 
CESSORY DRIVE/DRIVE BELTS 7 
INSTALLATION). 
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13. Install cylinder head covers (1) (Refer to 9 - ia = =] 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 


i 815ScfeSs 


14. Install the ignition coils (1) (Refer to 8 - ELECTRI- 
CAL/IGNITION CONTROL/IGNITION COIL - 
INSTALLATION). 


81Sbb67b 
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15. Reconnect the ignition coil wiring (1) (Refer to 8 - 


16. 
AB 
18. 


19. 
20. 


ELECTRICAL/IGNITION CONTROL/IGNITION 
COIL - INSTALLATION). 


Connect the evaporation control system. 
Install the air cleaner duct. 


Fill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


Connect the negative cable to the battery. 
Start engine check for leaks. 


LX 
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COVER-CYLINDER HEAD 
REMOVAL 


1. Disconnect battery negative cable. 
2. Disconnect ignition coil connector (1). 
3. Remove ignition coil retaining bolts (3). 


4. Remove ignition coil (1). 


815bb67b 
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5. Remove cylinder head cover retaining bolts. 
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6. Remove cylinder head cover (1). 


NOTE: The gaskei (2) may be used again, provided 
no cuts, tears, or deformation has occurred. 
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INSTALLATION 


CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage to covers 
may occur. 


CAUTION: DO NOT allow other components 
including the wire harness to rest on or against 
the engine cylinder head cover. Prolonged contact 
with other objects may wear a hole in the cylinder 
head cover. 


1. Clean cylinder head cover (1) and both sealing sur- 
faces (1,4,). Inspect and replace gasket (2) as nec- 
essary. 

2. Install cylinder head cover and hand start ail fas- 
teners. Verify that all double ended studs (3) are in 
the correct location. 


B15ofe96 
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3. Tighten cylinder head cover bolts and double 
ended studs to 8N-m (70 Ibs in.). Begin torque 
sequence in the middie of head cover and tighten 
bolts moving outward in a crisscross pattern from 
top to bottom. 


4. Before installing coil(s), apply dielectric grease to 
inside of spark plug boots (1). 
5. Install ignition coils. 
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6. Tighten fasteners (3) to 7N-m (62 lbs in.). 

7. Connect ignition coil electrical connectors (1). 
8. Install PCV hose. 

9. Connect battery negative cable. 


818bb677 
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VALVES & SEATS-INTAKE/EXHAUST 


DESCRIPTION 
VALVES 


Both the intake (4) and exhaust (5) valves are made 
of steel. The intake valve is 52.8 mm (2.08 inches) in 
diameter and the exhaust valve is 40.5 mm (1.59 
inches) in diameter. All valves use three bead lock 
keepers (1) and retainers (2) to retain the springs (6) 
and promote valve rotation. 


8068983 


VALVE GUIDES 


The valve guides are made of powered metal and are pressed into the cylinder head. The guides are not replace- 
able or serviceable, and valve guide reaming is not recommended. If the guides are worn beyond acceptable limits, 
replace the cylinder heads. 


STANDARD PROCEDURE - REFACING 


NOTE: Vaive seats that are worn or burned can be reworked, provided that correct angle and seat width are 
maintained. Otherwise the cylinder head must be replaced. 


NOTE: When refacing valves and valve seats, it is important that the correct size valve guide pilot be used 
for reseating stones. A true and complete surface must be obtained. 


1. Using a suitable dial indicator measure the center of the valve seat Total run out must not exceed 0.051 mm 
(0.002 in). 

2. Apply a small amount of Prussian blue to the valve seat, insert the valve into the cylinder head, while applying 
light pressure on the valve rotate the valve. Rernove the valve and examine the valve face. If the blue is trans- 
ferred below the top edge of the valve face, lower the valve seat using a 15 degree stone. If the blue is trans- 
ferred to the bottom edge of the vaive face, raise the valve seat using a 65 degree stone. 

3. When the seat is properly positioned the width of the intake seat must be 1.018 - 1.62 mm (0.0464 - 0.0637 in.) 
and the exhaust seat must be 1.48 - 1.92 mm (0.058 - 0.075 in.) 

4. Check the valve spring installed height after refacing the valve and seat. The installed height for both intake and 
exhaust valve springs must not exceed 46.0 mm (1.81 in.) 
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VALVE FACE AND VALVE SEAT ANGLE CHART 


SPECIFICATION 


SEAT WIDTH 


INTAKE 1.018 - 1.62 mm 
(0.0464 - 0.0637 in.) 
EXHAUST 1.48 - 1.92 mm 
(0.058 - 0.075 in.) 


FACE ANGLE 
INTAKE 45 12° - 46° 
EXHAUST 45° - 452° 


SEAT ANGLE 
(INT. AND EXT.) AA 2° - 45° 


5. The valve seat must maintain an angle of 44.5 - 
45.0 degrees angle. 

6. The valve face must maintain a face angle of 45.5 
- 46.0 degrees angle for the Intake, and 45.0 - 45.5 
degrees angle for the exhaust. 
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REMOVAL 


1. Remove the cylinder head. (Refer to 9 - ENGINE/ 
CYLINDER HEAD - REMOVAL.) 


S1Sd0232 


2. Compress valve springs using Valve Spring Com- 
pressor C-3422 (1) and adapter 8464. 
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3. Remove valve retaining locks (1), valve spring 
retainers (2), valve stem seals (3) and valve 
springs (8). 

4. Before removing valves, remove any burrs from 
valve stem lock grooves to prevent damage to the 
valve guides. Identify valves to ensure installation 
in original location. 


INSTALLATION 


1. Clean valves thoroughly. Discard burned, warped, 
and cracked valves. 

2. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 

3. Measure valve stems for wear. if wear exceeds 
0.051 mm (0.002 inch), replace the valve. 

4. Coat valve stems with lubrication off and insert 
them in cylinder head. 

5. If valves or seats are reground, check valve stem 
height. If valve is too long, replace the cylinder 
head. 

6. Install new seals (3) on all valve guides. Install 
valve springs (6) and valve retainers (2). 
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7. Compress valve springs with Valve Spring Com- 
pressor O-3422 (1) and adapter 8464, install locks 
and release tool. If valves and/or seats are ground, 
measure the installed height of springs. Make sure 
the measurement is taken from bottom of spring 
seat in cylinder head to the bottom surface of 
spring retainer. 


8. Install the cylinder head. (Refer to 9 - ENGINE/ 
CYLINDER HEAD - INSTALLATION). 
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RODS-ROCKER ARMS AND PUSH 
REMOVAL 


1. Remove cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 


2. Install Push Rod Retaining Plate 9070 (1). 


== 
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3. Loosen the rocker shafts using the sequence pro- 
vided. 


CAUTION: The rocker shaft assemblies are not 
interchangeable between intake and exhaust. The 
intake rocker arms are marked with an “?’. 


4, Remove the rocker shafts. Note location for reas- 
sembly. 


CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 


5. Remove the push rods. Note push rod location for 
reassembly. 
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INTAKE SIDE 


EXHAUST SIDE 8142ed0a 


81448720 


CAUTION: Do not remove the retainers from the rocker shaft. The assembly tangs (7) at the bottom of the 
retainers (2) can be damaged, causing the assembly tangs to break off, and get into the engine. 
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INSTALLATION 


CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 


1. Install the push rods in the same order as 
removed. 


2. Install the Push Rod Retaining Plate 9070 (1). 


8144a720 
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CAUTION: Ensure that retainers (2) and rocker arms (4) are not overlapped when torquing bolts. 


CAUTION: Verify that push rod is installed into rocker arm (4) and tappet correctly while installing rocker 
shaft assembly. Recheck after rocker shaft has been torqued to specification. 


LX 


CAUTION: The rocker shaft assemblies are not 
interchangeable between intake and exhaust. The 
intake rocker arms are marked with the letter “I”. 


3. Install rocker shaft assemblies in the same order 
as removed. 


4. Tighten the rocker shaft bolts to 22 N.m (195 Ibs. 
“in.) using the sequence provided. 


CAUTION: DO NOT rotate or crank the engine dur- 
ing or immediately after rocker arm installation. 
Allow the hydraulic roller tappets adequate time to 
bieed down (about 5 minutes). 


5. Remove Push Rod Retaining Plate 9070 (1). 
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INTAKE SIDE 


EXHAUST SIDE 8142ed00 
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6. Install cylinder head cover. (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION.) 
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SEALS-VALVE GUIDE 
DESCRIPTION 


The valve guide seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. The intake valve stem seal has a smaller valve 
spring seat compared to the exhaust valve stem seal. The intake and exhaust valve stem seals are identified by 
different colors. 
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SPRINGS-VALVE 
REMOVAL 


1. Disconnect negative battery cable. 
Remove air cleaner assembly. 
Remove air intake resonator. 
Remove spark plug cables. 
Remove ignition coil connectors (1). 
Remove ignition coils (2). 

Remove one spark plug. 
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8. Remove cylinder head cover (1) using the 
sequence shown (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 


6oSc6o 


CAUTION: The piston must be at TDC, and both 
valves closed on the cylinder to be serviced. 


NOTE: If removing intake valve spring, install / M\ “ ox\ \\| \] | 
Push Rod Retaining Plate 9070 (1), to retain the [ I\\NAN \\ ON ff 
intake push rods (2). kk Z| \} | J) J) = = 
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9. Remove exhaust/intake rocker arm shafts using the - : 
sequence shown. 


INTAKE SIDE 


EXHAUST SIDE 8142ed0a 


10. Install Rocker Arm Shaft 9065A (1). 2 
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11. Install spring compressor (1,3,), special tool 
#9065, and exhaust adapter arm (1) tool #9065 if 
needed. 


NOTE: All valve springs and seals are removed in 
the same manner. 


Bt44aaeS 


12. Insert air hose (1) into spark plug hole and charge cylinder with air. 


NOTE: Tap the top of the vaive spring retainer to loosen the spring retainers locks. 


13. Compress valve spring with valve spring compressor (3) tool #9065 and remove valve retainer locks. 
14. Release spring compressor (3) and remove valve spring. 


NOTE: The valve springs are interchangeable between intake and exhaust. 


15. Remove valve seal. 
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INSTALLATION 


cee 8142ecaQ 


Lx ENGINE - 6.1L SERVICE INFORMATION 9 - 2615 


NOTE: The intake seal has a smaller spring seat 
diameter compared to the exhaust seal. 


1. Install valve seal. 


NOTE: The intake spring damper has a longer free 
length compared to the exhaust spring damper. 


2. Install valve spring. 


3. Using special tool #9065 (1,3), compress valve 
spring and install valve spring retainer and locks. 


" 8142ec7c 


4. Release air charge in cylinder (1). 
5. Remove spring compressor tool #9065 (3). 


CAUTION: Verify that the pushrods are fully seated into lifter and rocker arm. Recheck after rocker arm 
shaft has been torqued to specification. 
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6. Install rocker arm shaft and push rods (Refer to 9 - 
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION). 

7. Tighten the rocker shaft bolts to 22 N-m (195 in. RETAKE SWE 
Ibs.) using the rocker shaft torque sequence. 


EXHAUST SIDE 8142ed0a 
8. Remove special tool #9070, push rod retaining 
plate (1), if used. 
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9. Install cylincer head cover (4). 
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10. Tighten cylinder head cover bolts and double 


11. 


12. 


13. 
14. 
15. 
16. 
17. 


ended studs (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION) . 


Install spark plugs. 


install ignition coil on plug (2), and tighten fasten- 
ers (3) to 12 N-m (105 in. Ibs.) 


Install ignition coil connectors (1). 
Install spark plug cables. 

install air intake resonator. 

install air cleaner assembly. 
Connect negative battery cable. 
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ENGINE BLOCK 
CLEANING 


Thoroughly clean the oil pan and engine block gasket surfaces. 
Use compressed air to clean out: 


e The galley at the oil filter adaptor hole. 
® The front and rear oil galley holes. 
« The feed holes for the crankshaft main bearings. 


Once the block has been completely cleaned, apply Loctite PST pipe sealant with Teflon 592 to the threads of the 
front and rear oil galley plugs. Tighten the 1/4 inch NPT plugs to 20 N-m (177 in. tbs.) torque. Tighten the 3/8 inch 
NPT plugs to 27 N-m (240 in. Ibs.) torque. 

INSPECTION 


ENGINE BLOCK 


1; 
2. 
3. 


Clean cylinder block thoroughly and check all core hole plugs for evidence of leaking. Repair as necessary. 
Examine block and cylinder bores for cracks or fractures. 
Check block deck surfaces for flatness. 


CYLINDER BORE 


1. 


. Measure the inside diameter of the cylinder bore at 


. Measure the cylinder bore diameter crosswise to 


. Determine taper by subtracting the smaller diame- 
. Rotate measuring device 90° and repeat steps 


. Determine out-of-roundness by comparing the dif- sosdded 


It is mandatory to use a dial bore gauge to mea- 
sure each cylinder bore diameter. To correctly 
select the proper size piston, a cylinder bore 
gauge, capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 


three levels below top of bore. Start perpendicular 
(across or at 90 degrees) to the axis of the crank- 
shaft and then take two additional reading. 


the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then 
repeat the measurement near the bottom of the 
bore. 


ter from the larger diameter. 


above. 


ference between each measurement. 


. If cylinder bore taper does not exceed 0.025 mm (0.001 inch) and out-of-roundness does not exceed 0.025 mm 


(0.001 inch), the cylinder bore can be honed. [f the cylinder bore taper or out- of-round condition exceeds these 
maximum limits, the cylinder block must be replaced. A slight amount of taper always exists in the cylinder bore 
after the engine has been in use for a period of time. 
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CAMSHAFT 


REMOVAL 
CAMSHAFT CORE HOLE PLUG 


CAUTION: Do not damage the rear surface of the camshaft or the core plug sealing surface, when removing 
the core plug. 


1. Remove the rear cam bearing core plug. 


CAMSHAFT 


1. Remove the battery negative cable. 

2. Remove the air cleaner assembly. (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM - REMOVAL.) 

3. Drain coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE.) 

4. Remove the accessory drive belt. (Refer to 7 - 
COOLING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL.) 

5. Remove the generator. 

6. Remove the A/C compressor, and set aside. 

7. Remove the radiator (Refer to 7 - COOLING/EN- 

. GINE/RADIATOR - REMOVAL.) 

8. Remove intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL.) 

9. Remove cylinder head covers (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL.) 


LX 


10. 


11. 


Remove both left and right cylinder heads (4) 
(Refer to 9 - ENGINE/CYLINDER HEAD - 
REMOVAL.) 

Remove the oil pan (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL.) 
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12. Remove timing case cover (1) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL.) 


13. Remove the oil pick up tube. 


Scan 


' 81449b63 


14. Remove the oil pump. (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL.) 
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15. Remove the timing chain (2). (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT/CHAIN 
AND SPROCKETS - REMOVAL.) 


16. Remove camshaft tensioner/thrust plate assembly. 


81015642 
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L oe 
NOTE: identify lifters to ensure installation in original location. 


17. Remove the tappets (2) and retainer (1) assembly. 
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18. Install a long bolt into front of camshaft to aid in 
removal of the camshaft. Remove camshaft, being 
careful not to damage cam bearings with the cam 
lobes. 


81442b1b 


INSPECTION 


1. The cam bearings are not serviceable. Do not attempt to replace cam bearings for any reason. 
INSTALLATION 
CAMSHAFT CORE HOLE PLUG 


1. Clean core hole in block. 
NOTE: Do not apply adhesive to the new core hole plug. A new plug will have adhesive pre-applied. 


2. Install a new core hole plug at the rear of camshaft, using suitable flat faced tool. The plug must be fully seated 
on the cylinder block shoulder. 
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CAMSHAFT 


1. Lubricate camshaft lobes and camshaft bearing 
journals and insert the camshait. 


2. install camshaft Tensioner plate assembly. Tighten 
bolts to 28 N-m (250 Ibs. in.). 

3. Install timing chain and sprockets (Refer to 9 - 
ENGINE/VVALVE TIMING/TIMING  BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 


4. Measure camshaft end play (Refer to 9 - ENGINE - 
SPECIFICATIONS). If not within limits install a new 
thrust plate. 
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5, Install the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 
6. Install the oil pick up tube. 
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7. Each tappet reused must be installed in the same position from which it was removed. When camshaft is 
replaced, all of the tappets must be replaced. 
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8. Install tappets (2) and retaining yoke assembly (1). (Refer to 9 - ENGINE/ENGINE BLOCK/HYDRAULIC LIFT- 
ERS (CAM IN BLOCK) - INSTALLATION). 

9. Install both left and right cylinder heads (4) (Refer 
to 9 - ENGINE/CYLINDER HEAD - INSTALLA- 
TION}. 


10. Install pushrods. 
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11. Install rocker arms (Refer to 9 - ENGINE/CYLIN- vo 
DER HEAD/ROCKER ARM / ADJUSTER ASSY - 
INSTALLATION). 


INTAKE SIDE 


EXHAUST SIDE 8142ed00 
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12. Install timing case cover. (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION). 


13. Install the oil pan. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 


LX ENGINE - 6.1L SERVICE INFORMATION 9 - 2629 


14. Install cylinder head covers. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION.) 

15. Install intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION.) 


16. Install the A/C compressor. (Refer to 9 - ENGINE/ 
LUBRICATION/OIL PAN - INSTALLATION.) 


17. Install the generator. a ne 
i irae bar (an) Gre =~ er 

18. Install the accessory drive belt. (Refer to 7 - if acta a Qec Ons 7 

COOLING/ACCESSORY DRIVE/DRIVE BELTS - |) PLOCL oGO GCP 


INSTALLATION.) 


19. Install the radiator (Refer to 7 - COOLING/EN- 
GINE/RADIATOR - INSTALLATION.) 


20. Install the air cleaner assembly. 
21. Install the battery negative cable. 


22. Refill coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 


23. Refill engine oil. 
24. Start engine and check for leaks. 
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CRANKSHAFT 
REMOVAL 


1. Remove the vibration damper (1) (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL). 


2. Remove the rear oil seal retainer (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINE - REMOVAL). 


3. Remove the oil pan (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL). 


4, Remove the oil pump pickup. 
5. Remove the windage tray/oil pan gasket. 
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6. Remove the timing chain cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 


REMOVAL). 


81449b83 


7. Remove the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 
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8. Remove the timing drive (2) (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 
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9. Identify rod bearing caps before removal. Remove rod bearing caps with bearings. 
10. Identify main bearing caps (1) before removal. 
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11. Remove main bearing caps (1) and bearings one 
at a time. 


Paar 
Se 


81447347 


12. Remove the thrust washers. 
13. Remove the crankshaft out of the block. 
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1. Select the proper main bearings (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE). 


2. Install main bearings in block and caps, and lubri- 
cate bearings. 


3. Position the crankshaft into the cylinder block. 
4. Install the thrust washers (1). 
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NOTE: The main cap crossbolts are torqued after 
final torque of the main cap bolts. Always use a 


new washer/seal on crossbolts. 


5. Clean and oil all cap bolts. Install all main bearing 


caps (1). Install all cap bolts and alternately tighten 


in two steps using the following sequence. 
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6. © Step 1 — 27 N-m ( 20 Ibs. ft). [~ 
7. « Step 2 — Turn main cap bolts an additional 90°. 
8. Install the crossbolts with new washer/gasket. 


Starting with crossbolt A torque each crossbolt to id 
28 N-m ( 21 Ibs. ft.). 
9. Repeat crossbolt torque procedure. 3 
10. Measure crankshaft end play (Refer to 9 - 
ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 2 
BEARINGS - STANDARD PROCEDURE). 
6 
10 
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11. Position the connecting rods onto the crankshaft and install the rod bearing caps (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - INSTALLATION). 
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12. Install timing drive (2) (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 
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13. Install oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 
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14. Install the timing chain cover (1) (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 

15. Install the rear main seal and retainer (Refer to 9 
- ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINE - INSTALLATION). 

16. Install the windage tray/oil pan gasket. 

17. Install the oil pick up tube. 


18. Install the oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 

19. Install the vibration damper (Refer to 9 - ENGINE/ 
ENGINE BLOCK/VIBRATION DAMPER - INSTAL- 
LATION). 

20. Install the engine (Refer to 9 - ENGINE - 
INSTALLATION). 
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BEARINGS-CRANKSHAFT MAIN 
STANDARD PROCEDURE - CRANKSHAFT MAIN BEARING - FITTING 


MAIN BEARING JOURNAL DIAMETER (CRANKSHAFT REMOVED) 


Crankshaft removed from the cylinder block. 
Clean the oil off the main bearing journal. 


Determine the maximum diameter of the journal with a micrometer. Measure at two locations 90° apart at each end 
of the journal. 


The maximum allowable taper is 0.008 mm (0.0004 inch.) and maximum out of round is 0.005 mm (0.0002 inch). 
Compare the measured diameter with the journal diameter specification (Main Bearing Fitting Chart). Select inserts 
required to obtain the specified bearing-to-journal clearance. 


CRANKSHAFT MAIN BEARING SELECTION 


The main bearings are “select fit” to achieve proper oil clearances. For main bearing selection, the crankshaft coun- 
terweight has grace identification marks stamped into it. These marks are read from left to right, corresponding with 
journal number 1, 2, 3, 4 and 5. 


NOTE: Service main bearings are coded. These codes identify what size (color) the bearing is. 


MAIN BEARING SELECTION CHART - 5.7 - 6.1L 


COLOR SIZE mmm (in.) FOR USE WITH 
MARKING JOURNAL SIZE 


LOWER 0.008 mm U/S 64,988-64.995 mm 
ORANGE (0.0004 in.) U/S (2.5585- 2.5588 in.) 
LOWER NOMINAL 64.996-65.004 mm 
BLACK (2.5588-2.5592 in.) 
LOWER 0.008 mm OC/S 65.005-65.012 mm 
GREEN (0.0004 in.) O/S (2.5592-2.5595 in.) 
INSPECTION 
Wipe the inserts clean and inspect for abnormal wear ts 


patterns and for metal or other foreign material imbed- 
ded in the lining. Normal main bearing insert wear pat- 
terns are illustrated. 


NOTE: lf any of the crankshaft journals are scored, 
the crankshaft must be repaired or replaced. 


inspect the back of the inserts for fractures, scrapings 
or irregular wear patterns. 


Inspect the upper insert locking tabs for damage. 


Replace all damaged or worn bearing inserts. 


HEAVIER WEAR 
RN ON 
LOWER INSERT $9009-90 
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SEAL-CRANKSHAPFT OIL-FRONT 
REMOVAL 


1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL- 
ING/AGCESSORY  ODRIVE/DRIVE BELTS - 
REMOVAL.) 

3. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE.) 

4, Remove upper radiator hose. 

5. Remove radiator shroud attaching fasteners. 

6. Remove radiator cooling fan and shroud. (Refer to 
7 - COOLING/ENGINE/RADIATOR FAN_ - 
REMOVAL.) 

7. Remove crankshaft damper bolt. 

8. Remove damper using the Crankshaft Insert 8513A 
(2) and Three Jaw Puller 1023 (1). (Refer to 9 - 
ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL.) 


9. Use Seai Remover 9071 (1) to remove the crank- 
shaft front seal (2). 


LX 
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INSTALLATION 


penne tnerennd 


CAUTION: The front crankshaft seal must be installed dry. Do not apply lubricant to sealing lip or to outer 
edge. 


1. Use Seal Installer 8348 and Damper Installer 8512A to install the crankshaft front oil seal. 


CAUTION: To prevent severe damage to the Crankshaft or Damper, thoroughly clean the damper bore and 
the crankshaft nose before installing Damper. 


2. Install vibration damper (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLATION.) 

. Install radiator cooling fan and shroud (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION.) 

. Install upper radiator hose. 

. Install accessory drive belt refer (Refer to'7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION.) 
. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE.) 

. Connect negative cable to battery. 


NO OF BR W 
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SEAL-CRANKSHAFT OIL-REAR 


DIAGNOSIS AND TESTING 
REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 
lf the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 


3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 


a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 


b. Where leakage tends to run straight down, possible causes are a porous block, camshaft bore cup plugs, oil 
galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for 
proper repair procedures of these items. 

4. If no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. lf the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING), under the Oil Leak row, for components inspections on possible 
causes and corrections. 

7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 - ENGINE/EN- 
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 
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REMOVAL 


NOTE: This procedure can be performed in vehi- 
cle. 


1. If being performed in vehicle, remove the transmis- 
sion. 

2. Remove the flexplate (Refer to 9 - ENGINE/EN- 
GINE BLOCK/FLEX PLATE - REMOVAL.) 


NOTE: The crankshaft oil seal CAN NOT be reused 
after removal. 


NOTE: The crankshaft rear oil seal remover 8506 
must be installed deeply into the seal. Continue to 
tighten the removal tool into the seal until the tool 
can not be turned farther. Failure to install tool 
correctly the first time will cause tool to pull free 
of seal without removing seal from engine. 


3. Use Seal Remover 8506 (1) to remove the crank- aes yo 813884c3 
shaft rear oi] seal (2). 


INSTALLATION 


CAUTION: The rear seal must be installed dry for 
proper operation. Do not lubricate the seal lip or 
outer edge. 


1. Position the plastic seal guide (2) onto the crank- 
shaft rear face. Then position the crankshaft rear 
oil seal (3) onto the guide. 

2. Use Seal installer 8349 (1) and Driver Handle 
C-4171, with a hammer, tap the seal (3) into place. 
Continue to tap on the driver handle until the seal 
installer seats against the cylinder block crankshaft 
bore. 


3. Install the flexplate. (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION.) 


4. Install the transmission. 
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RETAINER-CRANKSHAFT REAR OIL-SEAL 


REMOVAL 


1. Disconnect negative cable from battery. 


2. Remove the transmission. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAGI - 
REMOVAL). 


3. Remove the flexplate. (Refer to 9 - ENGINE/EN- 
GINE BLOCK/FLEX PLATE - REMOVAL). 


4, Remove the oil pan. (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL PAN - REMOVAL) 


5. Remove the rear oil seal retainer mounting bolts. 


6. Carefully remove the retainer from the engine 
block. 


INSTALLATION 
1. Thoroughly clean all gasket residue from the 
engine block. 


2. Use extreme care and clean all gasket residue 
from the retainer. 


3. Position the gasket onto the retainer. 
4. Position the retainer onto the engine block. 


5. Install the retainer mounting bolts. Tighten the bolts 
to 15 N-m (132 lbs. in.) using the procedure shown. 

6. Install the oil pan (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 

7. Install the flexplate (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION). 


8. Install the transmission (Refer to 21 - TRANSMIS- 
SION/TRANSAXLE/AUTOMATIC - NAGI - 
INSTALLATION). 


9. Check and verify engine oil level. 
10. Start engine and check for leaks. 


81389546 
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FLEXPLATE 
REMOVAL 


1. Remove the transmission. (Refer to 21 - TRANS- 
MISSION/TRANSAXLE/AUTOMATIC - NAG1 - 
REMOVAL). 


2. Remove the bolts and flexplate (1). 


i 
i 


hat 
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INSTALLATION 


1. Position the flexplate or flywheel onto the crank- 4 
shaft and install the bolts hand tight. ; ae 2 age 


2. For automatic transmissions: Tighten the flex- 
plate retaining bolts to 95 N-m (70 Ibs. ft.). 


3. Install the transmission. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC - NAG1 - INSTALLATION), 
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TAPPETS-HYDRAULIC ROLLER 
DIAGNOSIS AND TESTING - HYDRAULIC ROLLER TAPPETS 


Before disassembling any part of the engine to correct tappet noise, check the oil pressure. If vehicle has no oil 
pressure gauge, install a reliable gauge at the pressure sending-unit. The pressure should be between 207-552 kPa 
(30-70 psi) at 3,000 RPM. 

Check the oil level after the engine reaches normal operating temperature. Allow 5 minutes to stabilize oil level, 
check dipstick. The oil level in the pan should never be above the FULL mark or below the ADD OIL mark on 
dipstick. Either of these two conditions could be responsible for noisy tappets. 


OIL LEVEL 
HIGH 


lf oil level is above the FULL mark, it is possible for the connecting rods to dip into the oil. With the engine running, 
this condition could create foam in the oil pan. Foam in oil pan would be fed to the hydraulic tappets by the oil pump 
causing them to lose length and allow valves to seat noisily. 


LOW 


Low oil level may allow oil pump to take in air. When air is fed to the tappets, they lose length, which allows valves 
to seat noisily. Any leaks on intake side of oil pump through which air can be drawn will create the same tappet 
action. Check the lubrication system from the intake strainer to the pump cover, including the relief valve retainer 
cap. When tappet noise is due to aeration, it may be intermittent or constant, and usually more than one tappet will 
be noisy. When oil level and leaks have been corrected, operate the engine at fast idle. Run engine for a sufficient 
time to allow all of the air inside the tappets to be bled out. 


TAPPET NOISE DIAGNOSIS 
1. To determine source of tappet noise, crank over engine with cylinder head covers removed. 


2. Feel each valve spring or rocker arm to detect noisy tappet. The noisy tappet will cause the affected spring 
and/or rocker arm to vibrate or feel rough in operation. 


NOTE: Worn valve guides or cocked springs are sometimes mistaken for noisy tappets. If such is the case, 
noise may be dampened by applying side thrust on the valve spring. If noise is not appreciably reduced, it 
can be assumed the noise is in the tappet. Inspect the rocker arm push rod sockets and push rod ends for 
wear. 


3. Valve tappet noise ranges from light noise to a heavy click. A light noise is usually caused by excessive leak- 
down around the unit plunger, or by the plunger partially sticking in the tappet body cylinder. The tappet should 
be replaced. A heavy click is caused by a tappet check valve not seating, or by foreign particles wedged between 
the plunger and the tappet body. This will cause the plunger to stick in the down position. This heavy click will be 
accompanied by excessive clearance between the valve stem and rocker arm as valve closes. In either case, 
tappet assembly should be removed for inspection and cleaning. 

4. The valve train generates a noise very much like a light tappet noise during normal operation. Care must be 
taken to ensure that tappets are making the noise. If more than one tappet seems to be noisy, it’s probably not 
the tappets. 


REMOVAL 

1. Disconnect the negative cable from the battery. 

. Remove the air cleaner (Refer to 9 - ENGINE/AIR INTAKE SYSTEM - REMOVAL.) 

. Remove intake manifold (Refer io 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL.) 


. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
REMOVAL.) 


5. Remove rocker arm assembly and push rods (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL.) Identify push rods to ensure installation in original location. 


6. Remove the cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL.) 
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7. Remove bolt from tappet guide holder. 
8. Remove tappet guide holder. 


9. Pull tappet out of bore with a twisting motion. If all tappets are to be removed and reused, identify tappets 
to ensure installation in original location. 


10. Check camshaft lobes for abnormal wear. 
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INSTALLATION 


1. 


Lubricate tappets. 


oP ODN TT 
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. Install tappets in their original positions. 

. Install tappet guide yoke. Install the tappet guide yoke bolt and tighten to 12 N-m (106 Ibs. in.). 

. Install cylinder head (Refer fo 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

. Install the push rods and rocker arm assembly. (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / 


ADJUSTER ASSY - INSTALLATION.) 


. Install the cylinder head covers. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - 


INSTALLATION.) 


. Install the intake manifold. (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION.) 
8. 
g, 


Install the air cleaner. 
Connect the negative cable to the battery. 


CAUTION: To prevent damage to valve mechanism, engine must not be run above fast idle until all hydrau- 
lic tappets have filled with oil and have become quiet. 


10. Road test vehicle and check for leaks. 
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ROD-PISTON & CONNECTING 
DESCRIPTION 


CAUTION: Do not use a metal stamp to mark connecting rods as damage may result, instead use ink or a 
scratch awl. 


The pistons are made of a high strength aluminum alloy. Piston skirts are coated with a solid lubricant (Molykote) to 
reduce friction and provide scuff resistance. The piston top ring groove and land is anodized. The connecting rods 
are made of forged powdered metal, with a “fractured cap” design. A floating piston pin is used to attach the piston 
and connecting rod. 


STANDARD PROCEDURE - PISTON FITTING 


1. To correctly select the proper size piston, a cylinder bore gauge, capable of reading in 0.003 mm (0.0001 in.) 
INCREMENTS is required. If a bore gauge is not available, do not use an inside micrometer. 


2. Measure the inside diameter of the cylinder bore at a point 38.0 mm (1.5 inches) below top of bore. Start per- 
pendicular (across or at 90 degrees) to the axis of the crankshaft at point A and then take an additional bore 
reading 90 degrees to that at point B. 


NOTE: Always install new retaining clips for the piston pin. Never reuse the old clips. 


NOTE: Use care not to distort the clip while installing. 


3. Once assembled, the piston-rod assembly is specific for the left cylinder bank (odd numbered) and the right 
cylinder bank (even numbered) and must not be interchanged. 


® 
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4. The coating material is applied to the piston after 


. Piston installation into the cylinder bore requires 


the final piston machining process. Measuring the 
outside diameter of a coated piston will not provide 
accurate results. Therefore measuring the inside 
diameter of the cylinder bore with a dial Bore 
Gauge is MANDATORY. To correctly select the 
proper size piston, a cylinder bore gauge capable 
of reading in 0.003 mm (0.0001 in.) increments is 
required. 


slightly more pressure than that required for non- 
coated pistons. The bonded coating on the piston 
will give the appearance of a line-to-line fit with the 
cylinder bore. 


_ _ 805dda84 | 


REMOVAL 


1 
2. 


Disconnect negative cable from battery. 
Remove the following components: 
« Oil pan and gasket/windage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL.) 


« Cylinder head covers. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL) 
and (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL.) 


e Timing chain cover. (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - REMOVAL.) 


* Cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL) and (Refer to 9 - ENGINE/CYLINDER 
HEAD - REMOVAL.) 


. lf necessary, remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cyl- 


inder block. Be sure to keep tops of pistons covered during this operation. Pistons and connecting rods 
must be removed from top of cylinder block. When removing piston and connecting rod assemblies from the 
engine, rotate crankshaft so the each connecting rod is centered in cylinder bore. 


CAUTION: DO NOT use a number stamp or a punch to mark connecting rods or caps, as damage to con- 
necting rods could occur 


NOTE: Connecting rods and bearing caps are not 
interchangeable and should be marked before 
removing to ensure correct reassembly. 


4. 
CAUTION: Care must be taken not to damage the 


fractured rod and cap joint face surfaces, as | ff EL eu 
engine damage may occur. ae ava. 


Mark connecting rod and bearing cap positions 
using a permanent ink marker or scribe tool. 


a 
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5. Remove connecting rod cap. Install Connecting Rod Guides 8507 onto the connecting rod being removed. 
Remove piston from cylinder bore. Repeat this procedure for each piston being removed. 


CAUTION: Care must be taken not to nick crankshaft journals, as engine damage may occur 


CAUTION: When removing and installing the piston and connecting rod assembly, Do not damage the pis- 
ton cooling jets. If the jets are bent, engine damage may occur. 


6. Immediately after piston and connecting rod removal, install bearing cap on the mating connecting rod to prevent 
damage to the fractured cap and rod surfaces. 


7. Carefully remove piston rings from piston(s), starting from the top ring down. 
CLEANING 


CAUTION: DO NOT use a wire wheel or other abrasive cleaning devise to clean the pistons or connecting 
rods. The pistons have a Moly coating, this coating must not be damaged. 


1. Using a suitable cleaning solvent clean the pistons in warm water and towel dry. 
2. Use a wood or plastic scraper to clean the ring land grooves. 


INSPECTION 


Check the connecting rod journal for excessive wear, taper and scoring (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CONNECTING ROD BEARINGS - STANDARD PROCEDURE). 


Check the connecting rod for signs of twist or bending. 


Use the proper tool when removing the piston clip. If the clip is pried out, a burr may form on the groove that will 
inhibit pin removal and installation. 
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Check the piston for taper and elliptical shape before it is fitted into the cylinder bore (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - STANDARD PROCEDURE). 

Check the piston for scoring, or scraping marks in the piston skirts. Check the ring lands for cracks and/or deteri- 
oration. 


INSTALLATION 

1. Before installing piston and connecting rod assemblies into the bore, install the piston rings (Refer to 9 - 
ENGINE/ENGINE BLOCK/PISTON RINGS - STANDARD PROCEDURE.) 

2. Immerse the piston head and rings in clean engine oil. Position a ring compressor over the piston and rings. 
Tighten ring compressor. Ensure position of rings do not change during this operation. 

3. Position bearing onto connecting rod. Lubricate bearing surface with clean engine oil. 

4. Install Connecting Rod Guides 8507 onto the connecting rod bolt threads. 

5. The pistons are marked on the piston pin bore sur- 
face with an raised “F” or arrow on top of piston 
indicating installation position. This mark must be 
pointing toward the front of engine on both cylinder 
banks. 

6. Wipe cylinder bore clean and lubricate with engine 
oil. 


7. Rotate crankshaft until connecting rod journal is on the center of cylinder bore. Insert rod and piston into cylinder 
bore and carefully position connecting rod guides over crankshaft journal. 

8. Tap piston down in cylinder bore using a hammer handle. While at the same time, guide connecting rod into 
position on rod journal. 
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CAUTION: Always replace the Rod Bolts whenever they are loosened or removed. 


9. Lubricate rod bolts and bearing surfaces with engine oil. Install connecting rod cap and bearing. Tighten bolts to 
45 N-m (33 Ibs. ft.) plus a 60° turn. 
10. Install the following components: 
e Cylinder head(s). (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION.) 
e Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA- 
TION.) 
e Install the intake manifold. 
e Oil pan and gasket/windage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION.) 
11. Fill crankcase with proper engine oil to correct level. 
12. Connect negative cable to battery. 
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RINGS-PISTON 
STANDARD PROCEDURE - PISTON RING FITTING 


Before reinstalling used rings or installing new rings, the ring clearances must be checked. 
1. Wipe the cylinder bore clean. 
2. Insert the ring in the cylinder bore. 


NOTE: The ring gap measurement must be made a 
with the ring positioned at least 12 mm (0.50 inch.) 
from bottom of cylinder bore. 


3. Using a piston, to ensure that the ring is squared in 
the cylinder bore, slide the ring downward into the 
cylinder. 

4. Using a feeler gauge check the ring end gap. 
Replace any rings not within specification. 


PISTON RING SIDE CLEARANCE 


NOTE: Make sure the piston ring grooves are 
clean and free of nicks and burrs. y 


805dd892 


5. Measure the ring side clearance as shown. Make [ “I 
sure the feeler gauge fits snugly between the ring 
land and the ring. Replace any ring not within 
specification. 

6. Rotate the ring around the piston, The ring must 
rotate in the groove with out binding. 


ise 
PISTON RING SPECIFICATION CHART 

Ring Position Ring/Groove Maximum 
Side Clearance Clearance 
Upper Ring 0.02-0.07 mm 0.17 mm 
(0.0008-0.0028 in.) (0.004 in.) 
intermediate Ring 0.02-0.06 mm 0.10 mm 
(0.0008-0.0023 in.) (0.004 in.) 
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Ring Position Ring/Groove Maximum 
Upper Ring 0.30-0.40 mm 0.45 mm 
intermediate Ring 0.35-0.60 mm 0.74 mm 
Oil Control Ring 0.020-0.71 mm 0.76 mm 
7. The No. t and No. 2 piston rings have a different cross section. Ensure No. 1 ring is installed with manufacturers 
1.D, mark (Dot) facing up, towards top of the piston. 


NOTE: Piston rings are installed in the following order: 
e Oil ring expander. 

« Lower oil ring side rail. 

« Upper oil ring side rail. 

e No. 2 Intermediate piston ring. 

e No. 1 Upper piston ring. 


co 


. Install the oil ring expander as shown. 


9. Install upper side rail by placing one end between 
the piston ring groove and the expander ring. Hold 
end firmly and press down the portion to be 
installed until side rail is in position. Repeat this 
step for the lower side rail. 


80ae8450 


10. Install No. 2 intermediate piston ring using a pis- 
ton ring installer. i 


11. Install No. 1 upper piston ring using a piston ring 
installer. 
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12. Position piston ring end gaps as shown in. It is 
important that expander ring gap is at least 45° 
from the side rail gaps, but not on the piston pin 
center or on the thrust direction. 
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DAMPER-VIBRATION 
REMOVAL 


. Disconnect negative cable from battery. 


Remove radiator upper hose. 


. Remove vibration damper bolt. 


. Remove damper using Special Tools 8513A Insert 
and 1023 Three Jaw Puller. 


NOOR OM — 


INSTALLATION 


CAUTION: To prevent severe damage to the Crank- 
shaft, Damper or Special Tool 8512-A, thoroughly 
clean the damper bore and the crankshaft nose 
before installing Damper. 


1. Slide damper onto crankshaft slightly. 


CAUTION: Special Tool 8512-A, is assembled in a 
specific sequence. Failure to assemble this tool in 
this sequence can result in tool failure and severe 
damage to either the tool or the crankshaft. 


2. Assemble Special Tool 8512-A as follows, The nut 
is threaded onto the shaft first (2). Then the roller 
bearing (1) is placed onto the threaded rod (3) The 
hardened bearing surface of the bearing (1) MUST 
face the nut (2). Then the hardened washer (5) 
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. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
. Drain cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 


. Remove fan shroud (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 


EY 81388466 
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slides onto the threaded rod (3). Once assembled coat the threaded rod’s threads with MOPAR® Nickel Anti- 


Seize or (Loctite No. 771). 


3. Using Special Tool 8512-A, press damper onto crankshaft. 


4. install then tighten vibration damper bolt to 176 N-m (429 Ibs. ft.). 


5. Install radiator upper hose. 
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6. Install accessory drive belt. (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION.) 
7. Refill cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE.) 
8. Connect negative cable to battery. 
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COVER-STRUCTURAL 
DESCRIPTION 


The structural dust cover is made of die cast aluminum and joins the lower half of the transmission bell housing to 
the engine. The LX uses an integral one piece aluminum oil pan/structural cover. 


OPERATION 


The structural cover provides additional powertrain stiffness and reduces noise and vibration. The LX uses an inte- 
gral structural cover/oil pan. 


Lx 
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ENGINE MOUNTING-FRONT 


REMOVAL 


81369914 


81386ceati | 


1. Disconnect negative battery cable. 


2. Raise vehicle. 


3. Rernove the generator support bracket (1). 
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4. Remove hydromount to frame studs (3,4) and nuts. 


5. Raise engine using suitable jack. 


6. Remove hydromount to bracket fasteners (1,2). 


7. Remove hydromount from engine. 
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8. Remove engine mount brackets (1), if needed. 


INSTALLATION 


81386ce2 
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install the engine mount brackets (1), if removed. 


1. 
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2. Install hydromount (8) on the engine. Tighten 
hydromount to bracket fasteners. 


3. Install the studs (3,1) to the hydromount (2). 


4. Install the generator support bracket (1). 
5. Lower the engine. 
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6. Install the nuts on the studs (3,4), and tighten. 


7. Lower vehicie. 


8. Connect negative battery cable. 
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MOUNTING-ENGINE REAR 
REMOVAL 


1. Raise the vehicle on a hoist. 
2. Using a suitable jack, support transmission. 
3. Remove the crossmember (2). 


4. Remove the fasteners (1) from the transmission 
mount (3) to crossmember. 


5. Remove the mount (3). 


LX 
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6. Remove the transmission mount bracket (2), if 
required. 


813870eb 


intense 


INSTALLATION 


1. Install the transmission mount bracket (2), if = _ 
removed. | 


[ 813870eb 
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2. Position the transmission mount (3) on the trans- 


mission mount bracket (2). Install the bolts (1) that 


attach the transmission mount (3) to the bracket 


(2). 


3. Torque the bolts to N-m ( ft.lbs.) torque. 


4, Install the crossmember (2). 
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LUBRICATION 
DESCRIPTION 


[ 810115ad 


The fubrication system is a full flow filtration pressure feed type. 


DIAGNOSIS AND TESTING 
CHECKING ENGINE OIL PRESSURE 


1. Remove oil pressure sending unit and install gauge assembly C-3292. 

2. Run engine until thermostat opens. 

3. Oil Pressure: 
e Curb idie - 25 kPa (4 psi) minimum 
# 3000 rpm - 170 - 758 kPa (25 - 110 psi) 

4. If oil pressure is 0 at idle, shut off engine. Check for a clogged oil pick-up screen or a pressure relief valve stuck 
open. 


DIAGNOSIS AND TESTING - ENGINE OIL LEAK 


Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 
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1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 


2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 


3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair per service manual instructions. 


4. tf dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec- 
tion.lf the oii leak source is not positively identified at this time, proceed with the air leak detection test 
method. 


Air Leak Detection Test Method 
1. Remove the PCV valve from the IAFM. Cap or plug the PCV valve grommet. 
2. Attach an air hose with pressure gauge and regulator to the dipstick tube. 


CAUTION: Do not subject the engine assembly to more than 20.6 kPa (3 PSI) of test pressure. 


3. Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected source. 
Adjust the regulator to the suitable test pressure that provide the best bubbles which will pinpoint the leak 
source. If the oil leak is detected and identified, repair per service manual procedures. 


4. If the leakage occurs at the rear oil seal area, refer to the section, inspection for Rear Seal Area Leak. 


&. ff no feaks are detected, turn off the air supply and remove the air hose and all plugs and caps. Install the PCV 
valve. 


6. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx- 
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 


INSPECTION FOR REAR SEAL AREA LEAKS 


Since it is sometimes difficult to determine the source of an oi! leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 


if the leakage occurs at the crankshaft rear oil seal area: 
1. Disconnect the battery. 
2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 
a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 
b. Where leakage tends to run straight down, possible causes are a porous block, distributor seal, camshaft 
bore cup plugs ail galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. 
4. if no leaks are detected, pressurize the crankcase as outlined in the, Inspection (Engine oil Leaks in general) 


CAUTION: Do not exceed 20.6 kPa (3 psi). 


5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. if a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 


CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scraiches, The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 


6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
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OIL 
STANDARD PROCEDURE - ENGINE OIL SERVICE 


The engine oil level indicator is located at the right hand of the engine on the 6.1L engines. 


CRANKCASE OIL LEVEL INSPECTION 


CAUTION: Do not overfill crankcase with engine oil, pressure loss or oil foaming can result. 


Inspect engine oil level approximately every 800 kilometers (500 miles). Unless the engine has exhibited loss of oil 
pressure, run the engine for about ten minutes before checking oil level. Checking engine oil level on a cold engine 
is not accurate. 


To ensure proper lubrication of an engine, the engine oil must be maintained at an acceptable level. The acceptable 
levels are indicated between the ADD and SAFE marks on the engine oil dipstick. 


1. 
2. 


w 


oO 


Position vehicle on level surface. 


With engine OFF, allow approximately five minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 


. Wipe dipstick clean. 
. Install dipstick and verify it is seated in the tube. 
. Remove dipstick, with handle held above the tip, take oil level reading. 


6. Add oil only if level is below the ADD mark on dipstick. 


ENGINE OIL CHANGE 


Change engine oil at mileage and time intervals described in Maintenance Schedules (Refer to LUBRICATION & 
MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIPTION). 


Run engine until achieving normal operating temperature. 


Oa wWNr = 


. Position the vehicle on a level surface and turn engine off. 

. Remove oil fill cap. 

. Hoist and support vehicle on safety stands. 

. Remove the belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL). 


Place a suitable drain pan under crankcase drain. 


. Remove drain plug from crankcase and allow oil to drain into pan. Inspect drain plug threads for stretching or 


other damage. Replace drain plug if damaged. 


7. Install drain plug in crankcase. Torque to 27 N-m ( 20 ft. Ibs.). 
. Lower vehicle and fill crankcase with specified type and amount of engine oil described in this section. 
. Install oil fill cap. 


10. Start engine and inspect for leaks. 
11. Stop engine and inspect oil level. 
12. Install the belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION). 


NOTE: Care should be exercised when disposing used engine oi! after it has been drained from a vehicle 
engine. Refer to the WARNING at beginning of this section. 
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FILTER-ENGINE OIL 
REMOVAL 


Ail engines are equipped with a high quality full-flow, disposable type oil filter. DaimlerChrysler Corporation recom- 
mends a Mopar® or equivalent oil filter be used. 


1. 


Remove belly pan (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) . 


2. Position a drain pan under the oil filter. 
3. 
4 
5 


Using a suitable oil filter wrench loosen filter. 


. Rotate the oil filter counterclockwise to remove it from the cylinder block oil filter boss. 
. When filter separates from cylinder block oil filter boss, tip gasket end upward to minimize oil spill. Remove filter 


from vehicle. 


NOTE: Make sure filter gasket was removed with filter. 


6. 


With a wiping cloth, clean the gasket sealing surface of oil and grime. 


INSTALLATION 


1. 
2. 


. Add oil, verify crankcase oil level and start engine. 


. Install belly pan (Refer to 23 - BODY/EXTERIOR/ 


Lightly lubricate oil filter gasket (2) with engine oil. 


Thread filter onto adapter nipple. When gasket 
makes contact with sealing surface, hand tighten 
filter one half turn, or 180°,do not over tighten. 


i 


ft \ 
i 
Y 


Inspect for oil leaks. 


BELLY PAN - INSTALLATION). 
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PAN - OIL 
REMOVAL 
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1. Disconnect the negative battery cable. 


2. Remove the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 


3. Install engine lift fixture (2)special tool # 8984 and 
adapter (4) # 8984~UPD. Never use air tools 
when installing fasteners to engine. 


4. Raise vehicle. 


5. Remove the belly pan (2) (Refer to 23 - BODY/EX- = 


81388106 
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TERIOR/BELLY PAN - REMOVAL). 
6. Drain engine oil and remove the oil filter. 


7. Unbolt and lower the steering rack from the 
mounts. Do not remove P/S hoses, tie rod ends 
or disconnect steering column. 


8135300a 
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8. Remove both left and right side engine hydromount 
to frame nuts, and studs (3,4). 


9. Remove the engine oil dipstick and tube from the 
oil pan. 
10. Lower the vehicle. 


11. Install engine support fixture special tool # 8534. 
Do not use the third feg. 

12. Raise engine using special tool # 8534 and #8984 
to provide clearance to remove oil pan. 


81386ce4 


Lx ENGINE - 6.1L SERVICE INFORMATION 9 - 2675 


NOTE: Do not pry on oil pan or oif pan gasket. = _ 
Gasket is integral to engine windage tray and does 
not come out with oi! pan. 


NOTE: The horizontal M10 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal locations. 


13. Remove the M10 fasteners (vertical and horizon- 
tal) from the rear of the oil pan to the transmission 
and engine. 


14. Remove the oil pan mounting bolts and oil pan. 
NOTE: When the oil pan is removed, a new oil pan 


gasket/windage tray assembly must be installed. 
The old gasket cannot be reused. 


15. Discard the integral windage tray and gasket and 
replace. 


81387897 
J 


INSTALLATION 


81388b01 | 


1. Clean the oil pan gasket mating surface of the block and oil pan. 


NOTE: Mopar® Engine RTV must be applied to the 4 T-joints, (area where front cover, rear retainer, block, 
and oil pan gasket meet). The bead of RTV should cover the bottom of the gasket. This area is approxi- 
mately 4.5 mm x 25 mm in each of the 4 T-joint locations. 
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2. Apply Mopar® Engine RTV at the 4 T- joints. 
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NOTE: When the oil pan is removed, a new oil pan gasket/windage tray assembly must be installed. The old 
gasket cannot be reused. 


3. Install a new oil pan gasket/windage tray assembly. 


4, if removed, reinstall the oif pump pickup tube with new o-ring. Tighten tube to pump fasteners to 28 N-m (250 in. 


Ibs.). 


NOTE: The horizontal M10 fasteners are 5 mm 
longer in length, and must be reinstalled in origi- 
nal locations. 


NOTE: New M6 fasteners must be used when rein- 
stalling the oil pan. Do not reuse the old M6 fas- 
teners. 


5: 


Align the rear of the oil pan with the rear face of 
the engine block, and install the M10 and M6 oil 
pan fasteners finger tight. Using the following 
torque sequence, torque the M6 mounting bolts to 
5 N-m (44 in.tbs.). 


. Using the following torque sequence, torque the 


M10 oil pan fasteners to 54 N-m (39 ft.lbs.). 


. Using the following torque sequence, torque the 


M6 oil pan fasteners to 12 N-m (106 in.Ibs.). 


. Lower the engine into mounts using special tool # 


8534, 


. Install the left side engine mount studs (3) and 


nuts. Torque the studs and nuts to N-m ( ft. [bs.). 


81367997 
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10. Install the right side engine mount studs (4) and 


nuts. Torque the studs and nuts to N.m ( f. Ibs.). 


11. Install the engine oil dipstick and tube. 
12. Install the steering rack. (Refer to 19 - STEER- 


ING/GEAR - INSTALLATION). 


13. Remove special tool # 8534. 


14. 
15. 


16. 
17. 


Remove special fool # 8984 (2). 


install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA- 
TION). 


Fill engine oil. 
install oil fitter, if removed. 
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18. Reconnect the negative battery cable. | 
19. Start engine and check for leaks. | 


20. Install the belly pan (2) (Refer to 23 - BODY/EX- ae 
TERIOR/BELLY PAN - INSTALLATION). 


| 813530ba 
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PUMP-ENGINE OIL 
REMOVAL 
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1. Remove the oil pan and pick-up tube. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL.) 


2. Remove the timing chain cover. (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
REMOVAL.) 


3. Remove the four bolts, and the oil pump. 


CLEANING 


1. Wash all parts in a suitable solvent. 
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INSPECTION 


CAUTION: Oil pump pressure relief valve and 
spring should not be removed from the oi! pump. 
lf these components are disassembled and or 
removed from the pump the entire oil pump 
assembly must be replaced. 


1. Remove the pump cover. 


2. Clean all parts thoroughly. Mating surface of the oil 
pump housing should be smooth. If the pump cover 
is scratched or grooved the oil pump assembly 
should be replaced. 


3. Slide outer rotor into the body of the oil pump. 
Press the outer rotor to one side of the oil pump 
body and measure clearance between the outer 
rotor (2) and the body. If the measurement is 0.235 
mm (0.009 in.) or more the oil pump assembly 
must be replaced. 


4. Install the inner rotor in the into the oil pump body. 
Measure the clearance between the inner (3) and 
outer rotors (1). If the clearance between the rotors 
is .150 mm (0.006 in.) or more the oil pump 
assembly must be replaced. 


5. Place a straight edge (1) across the body of the oil 
pump (between the bolt holes), if a feeler gauge (2) 
of .095 mm (0.0038 in.) or greater can be inserted 
between the straightedge and the rotors, the pump 
must be replaced. 


6. Reinstall the pump cover. Tighten fasteners to 15 
N-m (132 in. Ibs.) 


NOTE: The 6.1L Oil pump is released as an assem- 
bly. There are no DaimierChrysler part numbers for 
Sub-Assembly componenis. In the event the oil 
pump is not functioning or out of specification it 
must be replaced as an assembly. 
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1. Position the oil pump onto the crankshaft and install the 4 oil pump retaining bolts. 
2. Tighten the oil pump retaining bolts to 28 N-m (250 Ibs. in.). 


3. Install the timing chain cover. (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - INSTAL- 
LATION.) 


4. Install the pick-up tube and oil pan. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION.) 
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JET-PISTON OIL COOLER 
DESCRIPTION 


Four dual-nozzie oil jets are bolted to the cylinder 
block underneath the main oil gallery. The jets connect 
with an oil-tight fit to the main gallery through lubrica- 
tion passages. Each oil jet helps cool the two oppos- 
ing pistons. 


REMOVAL 


1. Remove the oil pan and oil pick-up tube. (Refer to 
9 - ENGINE/LUBRICATION/OIL PAN - INSTALLA- 
TION.) 


NOTE: When the oil pan is removed, a new oil pan 
gasket/windage tray assembly must be installed. 
The old gasket cannot be reused. 


2. Discard the integral windage tray and gasket. 


LX 


81d6111b 


Fig. 1 ENGINE OIL JET DESCRIPTION 


81500685 
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NOTE: it may be necessary to rotate the engine 
crankshaft to access the Piston Oil Cooler Jet 
retaining bolts. 


3. Remove the Piston Oil Cooler Jet retaining bolt (2). 
4, Remove the Piston Oil Cooler Jet (1). 


ms | ; Hoot / 
' : 81057419 


INSTALLATION 
1. Install the Piston Oil Cooler Jet. (1) 
2. Tighten the bolt to 13 Nm (115 Ibs. in.) (2) 
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NOTE: Mopar® Engine RTV must be applied to the 4 T-joints, (area where front cover, rear retainer, block, 
and oil pan gasket meet). The bead of RTV should cover the bottom of the gasket. This area is approxi- 
mately 4.5 mm x 25 mm in each of the 4 T-joint locations. 


Clean the oil pan mating surfaces of the engine block and oil pan. 
Apply Mopar ® Engine RTV at the 4 T- joints. (1,2) 
Install a new oil pan gasket/windage tray assembly. 


install the engine oil pan. (Refer to 9 - ENGINE/LU- 
BRICATION/OIL PAN - INSTALLATION.) 
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MANIFOLD-INTAKE 
DESCRIPTION 


The intake manifold is made of aluminum, and features runners to maximize power. The intake manifold uses single 
plane sealing which consist of two edge molded gaskets to prevent leaks. 


DIAGNOSIS AND TESTING - INTAKE MANIFOLD LEAKAGE 


An intake manifold air leak is characterized by lower than normai manifold vacuum. Also, one or more cylinders may 
not be functioning. 
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WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 


1. Start the engine. 

2. Spray a small stream of water at the suspected leak area. 

3. If a change in RPM is observed the area of the suspected leak has been found. 
4. Repair as required. 


REMOVAL 
1. Remove engine covers (1). pa Sa 


2. Bleed fuel system (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY - STANDARD PROCEDURE). 


3. Disconnect negative cable from battery. 

4. Remove air inlet hose. 

5. Disconnect electrical connectors for the following 
components: 
« Manifold Absolute Pressure (MAP) Sensor 
® Fuel Injectors 
e ETC ( Electric Throttle Control ) 

6. Disconnect brake booster hose, purge hose, and 
MUA hose ( Make Up Air Hose ). 


7. Remove intake manifold retaining fasteners in a 
crisscross pattern starting from the outside bolts 
and ending at the middle bolts. 


8. Remove intake manifoid as an assembly. 


Bi Scaata 


CLEANING 


NOTE: There is NO approved repair procedure for the intake manifold. If severe damage is found during 
inspection, the intake manifold must be replaced. 


Before installing the intake manifold thoroughly clean the mating surfaces. Use a suitable cleaning solvent, then air 
dry. 
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INSPECTION 


1. 


Ve 
2. 
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inspect the intake sealing surface for cracks, nicks and distortion. 
2. Inspect the intake manifold vacuum hose fittings for looseness or blockage. 


INSTALLATION 


Position intake manifold. 


Install intake manifold retaining bolts, and tighten in 
sequence from the middle bolts towards the out- 
side in a crisscross pattern. Torque fasteners to 
124 N.m (124 in. Ibs.). 


Connect electrical connectors for the following 
components: 

e Manifold Absolute Pressure (MAP) Sensor 

e Fuel Injectors 

e ETC ( Electronic Throttle Control ) 


Connect Brake booster hose, purge hose, and 
MUA hose ( Make Up Air hose ). 


Install air inlet hose. 
Connect negative cable to battery. 
Install engine covers (1). 
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MANIFOLD-EXHAUST 
DESCRIPTION 


The exhaust manifolds are tube in shell airgap design to maximize durability and performance. The exhaust man- 
ifolds are made of stainless steel stamped shells and stainiess steel tubes with a powdered metal outlet. A layered 
graphite over perforated steel manifold gasket is used to provide sealing to the cylinder head. 


OPERATION 


The exhaust manifolds collect the engine exhaust exiting the combustion chambers, then channels the exhaust 
gases to the exhaust pipes attached to the manifolds. 


REMOVAL 
EXHAUST MANIFOLD - LEFT SIDE 


1. Disconnect negative battery cable. 

2. Remove exhaust pipe to manifold bolts, remove 
pipe. 

Remove knock sensor. 
Remove air cleaner housing (1). 


5. Remove coolant bottle, and set aside without 
removing hoses. 


6. Remove the top row of bolts from manifold from 
under the hood. 


7. Remove the bottom row of bolts from manifold from 
under vehicle. 


8. Remove manifold from under vehicle. 


& ® 
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EXHAUST MANIFOLD - RIGHT SIDE 


— 


. Disconnect negative battery cable. Pee so Ss eats 

. Remove exhaust pipe to manifold bolts, remove 
pipe. 

. Remove knock sensor. 

. Remove starter (1) and heat shield (4). 

. Remove power distribution box. 


Loosen the power distribution box mounting 
bracket. 


7. Unfasten, and relocate the wire harness mounted 
on the right hand inner fender panel. 


8. Remove the top row of bolts from manifold from 
under the hood. 


9. Remove the bottom row of bolts from manifold from 
under vehicle. 


10. Remove the manifold from under vehicle. 


RO 
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CLEANING 


Clean mating surfaces on cylinder head and manifold. Wash with solvent and blow dry with compressed air. 


INSPECTION 


inspect manifold for cracks. 


Inspect mating surfaces of manifold for flatness with a straight edge. Gasket surfaces must be flat within 0.375 mm 
(0.0147 in.) around each port opening, and 0.75 mm (0.0295 in.) overall. 
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INSTALLATION 
EXHAUST MANIFOLD - LEFT SIDE 


1. Install manifoid gasket and manifold. 


2. Install manifold bolts and torque to 31 N.m (23 ft. 
ibs.) using the sequence provided. 


3. Install the coolant bottle. 


Install the air cleaner housing (1). 

Install the knock sensor. 

install the exhaust pipe to manifold boits. 
Reconnect negative battery cable. 
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EXHAUST MANIFOLD - RIGHT SIDE 


Ss 


. Install manifold gasket and manifold. 


2. Install manifold bolts and torque to 31 N-m (23 ft. 
lbs.) using the sequence provided. 


3. Reconnect the wire harness mounted on the right 
hand inner fender panel. 


4. Reinstall the power distribution box mounting 
bracket. 


5. Install the power distribution box. 


. Install the starter (1) and heat shield (4). 
. Install the knock sensor. 

. Install the exhaust pipe to manifold bolts. 
. Reconnect negative battery cable. 


oOoON DD 
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COVER-TIMING 
REMOVAL 


1. Disconnect the battery negative cable. 
2. Remove the engine cover (1). 


3. Remove the air cleaner assembly. 
Drain the cooling system. 


5. Remove the accessory drive belt. (refer to 7 - 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE - 
REMOVAL.) 


6. Remove the cooling fan. 
7. Remove the coolant bottle and washer bottle. 
8. Remove the fan shroud. 


- 


NOTE: It is not necessary to disconnect A/C lines 
or discharge freon. 


9. Remove A/C compressor and set aside. (Refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
A/C COMPRESSOR - REMOVAL.) 


815d01 «| 
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10. Remove the generator. 

11. Remove the upper radiator hose. 

12. Disconnect both heater hoses at the timing cover. 
13. Disconnect the lower radiator hose at engine. 


id. Remove accessory drive belt tensioner and both 
idler pulleys. 


15. Remove the crankshaft damper (2) (Refer to 9 - 


ENGINE/ENGINE BLOCK/VIBRATION DAMPER - 
REMOVAL.) 


NOTE: Do not remove the hoses from the power 
steering pump. 


16. Remove power steering pump and set aside. 
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17. Remove the dipstick support bolt. 
18. Drain the engine oil. 
19. Remove the oif pan and pick up tube. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL.) 


NOTE: It is not necessary to remove water pump for timing cover removal. 


20. Remove the timing cover bolts and remove cover. 
21. Verify that the timing cover slide bushings (1) are located in timing cover. 


LX 
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ene scistess 2 meen! 
1. Ciean timing chain cover and block surface. 


NOTE: Always install a new gasket on timing cover. 


2. Verify that the slide bushings (1) are installed in timing cover. 
3. Install cover and new gasket. Tighten fasteners to 28 N-m (250 Ibs. in.). 


NOTE: The large lifting stud is torqued to 55 N-m (40 Ibs. ft.). 


4, Install the oil pan and pick up tube. (Refer to 9 - 
ENGINE/LUBRICATION/OIL PAN - 
INSTALLATION.) 


| 81500686 


5. install the A/C compressor. (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/A/C COMPRESSOR - 
INSTALLATION.) 


g . 
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Install the thermostat housing. 


. Install the generator. (Refer to 8 - ELECTRICAL/CHARGING/GENERATOR - INSTALLATION.) 
. Install power steering pump. (Refer to 19 - STEERING/PUMP - INSTALLATION.) 
. Install the dipstick support bolt. 
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10. Install crankshaft damper. (Refer to 9 - ENGINE/ENGINE BLOCK/VIBRATION DAMPER - INSTALLATION.) 


11. Install accessory drive belt tensioner assembly 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23, 


and both idler pulleys. 


Install the radiator lower hose. 

install both heater hoses at the timing cover. 
Install radiator fan shroud. 

install the cooling fan. 

install the accessory drive belt. 

install the coolant bottle and washer bottle. 
Install the upper radiator hose. 

Install the air cleaner assembly. 

Fill cooling system. 

Refill engine oil. 

Connect the battery negative cable. 

Install the engine covers (1). 


| 
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TIMING CHAIN & SPROCKETS 
REMOVAL 


1. Disconnect battery negative cable. 
2. Drain cooling system. 
3. Remove Timing Chain Cover (1). (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 


REMOVAL.) 


4, Re-install the vibration damper bolt finger tight. 
Using a suitable socket and breaker bar, rotate the 
crankshaft to align timing chain sprockets and key- 
ways as shown. 


CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00 (2). The 
crankshaft keyway must be clocked at 2:00 (3). 
The crankshaft sprocket must be installed so that 
the dots and or paint marking is at 6:00. 
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5. Remove oil pump. 


6. Retract tensioner shoe (1) until hole in shoe lines up with hole in bracket. 
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7. Slide a suitable pin (2) into the holes. 


8. Remove camshaft sprocket attaching bolt and 
remove timing chain with crankshaft and camshaft 
sprockets (2). 

9. If tensioner assembly is to be replaced, remove the 
tensioner to block bolts and remove tensioner 
assembly. 
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INSTALLATION 


8144a2c1 
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1. If tensioner (1) assembly is being replaced, install tensioner and mounting bolts. Tighten bolts to 28 N-m (250 
ibs. in.). 


2. Retract tensioner (2) if required. 


CAUTION: The timing chain must be installed with - 
the single plated link aligned with the dot and or 
paint marking on the camshaft sprocket. The 
crankshaft sprocket is aligned with the dot and or 
paint marking on the sprocket between two plated 
timing chain links. 


CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00. The 
crankshaft keyway must be clocked at 2:00. The 
crankshaft sprocket must be installed so that the 
dots and or paint marking is at 6:00. 


3. Place both camshaft sprocket and crankshaft 
sprocket on the bench with timing marks on exact 
imaginary center line through both camshaft and 
crankshaft bores. 

4. Place timing chain around both sprockets. 

5. Lift sprockets and chain (keep sprockets tight 
against the chain in position as shown). 

6. Slide both sprockets (2,3) evenly over their respec- 
tive shafts and check alignment of timing marks. 


7. Install the camshaft bolt. Tighten the bolt to 122 N-m (90 lbs. ft.). 


81015542 
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8. Remove tensioner pin. (1) Again, verify alignment 
of timing marks. 


81449b63 


9. Install the oil pump. (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION.) 
10. Install the oil pan and pick up. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION.) 
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11. 


12. 
13. 
14. 
15. 


81449ced 


Install the timing chain cover. (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION.) 


Refill the engine oil. 

Fill the cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE.) 
Connect battery negative cable. 

Start engine and check for oi] and coolant leaks. 
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TENSIONER-TIMING CHAIN 
DESCRIPTION 


The timing chain tensioner is a stamped steel constant tension mechanical design. It is mounted to the front of the 
engine, behind the timing chain drive. 


OPERATION 


The timing chain tension is maintained by routing the timing chain through the tensioner assembly. A nylon covered 
spring steel arm presses on the timing chain maintaining the correct chain tension. 
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DESCRIPTION 
3.0L COMMON RAIL DIESEL ENGINE 


Py Sa 81547076 
bios as sete _ 


The 3.0L (183 C.1.D.) six - cylinder “common rail” direct injection engine is a 72°, overhead valve design. The engine 
utilize a cast aluminum cylinder block molded around cast iron piston sleeves. The engine has aluminum cross flow 
cylinder heads, four valves per cylinder, central injectors and dual overhead camshafts. The 3.0L is turbocharged, 
intercooled, and also equipped with a EGR cooler. 

Additional features are: 

Finger Follower Actuated Valves with Hydraulic Adjusters 

Counter Rotating Balance Shaft 

Oil Jet Cooled Pistons 

Swirl Intake Ports 

Chain driven D.O.H.C. per bank of cylinders, with 4 valves per cylinder 


e 


@ 


€ 


LX 


The engine identification stamp (3) for the 3.0L is 
located on the left side of the engine block, below the 
high pressure pump along with the 4 digit main bear- 
ing identifying stamp (2} and the 6 digit cylinder bore 
identifying stamp (1). 


The engine identification number encompasses the 
production number, engine plant code, engine type 
and engine model. 
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BISI7115 


642 980 40 000 162 
£42 of0 70.0009 


Lam PRODUCTION NUMBER 


| 
| 
| 
| | arennnenenarennenennmnnn ENGINE PLANT CODE (4=BERLIN) 


~ ENGINE TYPE (980=WH) 


——~ ENGINE MODEL (OM642) 


815f7361 


2] 
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ENGINE COVER 


The insulated engine cover (1) is made of composite 
material and used cosmetically to cover the top of the 
engine and greatly reduce engine noise. Three brack- 
ets secure the cover to the engine. 


LX 
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DIAGNOSIS AND TESTING 
ENGINE DIAGNOSIS - MECHANICAL 


CONDITION 


POSSIBLE CAUSES 


CORRECTION 


LUBRICATING OIL 
PRESSURE LOW 


1. Low oil level. 


1. (a) Check and fill with clean engine oil. 


(b) Check for a severe oil leak, worn rings 
(burning oil), oil leaking from the 
turbocharger to the intake, or other root 
causes for low oil level. 


2. Oil viscosity thin, diluted or wrong 
specification. 


2. (a) Verify the correct engine oil is being 
used. 


(b) Look for reduced viscosity from fuel 
dilution. 


3. Improperly operating pressure 
switch/gauge. 


3. Verify the pressure switch is functioning 
correctly. If not, replace switch/gauge. 


4. Relief valve stuck open. 


. Check/replace valve. 


5. If cooler was replaced, shipping 
plugs may have been left in cooler 


. Check/remove shipping plugs. 


6. Worn oil pump. 


7. Suction tube loose or seal leaking. 


. Check and replace seal. 


8. Loose main bearing cap. 


. Check and install new bearing. Tighten 
cap to proper torque. 


9. Worn bearings or wrong bearings 
installed. 


9. Inspect and replace connecting rod or 
main bearings. Check and replace directed 
piston cooling nozzles. 


10. Directed piston cooling nozzles 
under piston, bad fit into main 
carrier. 


10. Check directed piston cooling nozzles 
position. 


12. Loose directed piston cooling 
nozzle. 


12. Tighten directed piston cooling nozzle. 


LUBRICATING OIL 
PRESSURE TOO HIGH 


1. Pressure switch/gauge not 
operating properly. 


1. Verify pressure switch is functioning 
correctly. If not, replace switch/gauge. 


2. Engine running too cold. 


2. Coolant Temperature Below Norrnal 


3. Oil viscasity too thick. 


3. Make sure the correct oil is being used. 


4. Oil pressure relief valve stuck 
closed or binding 


4. Check and replace valve. 
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CONDITION 
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POSSIBLE CAUSES 


LX 


CORRECTION 


LUBRICATING OIL LOSS 


COMPRESSION KNOCKS 


EXCESSIVE VIBRATION 


1. External leaks. 


1. Visually inspect for oil leaks. Repair as 
required. 


2. Crankcase overfilled. 


2. Verify that the correct dipstick is being 
used. 


3. Incorrect oil specification or 
viscosity. 


3. (a) Make sure the correct oil is being 
used. 


(b) Look for reduced viscosity from dilution 
with fuel. 


(c) Review/reduce oil change intervals. 


4. Oil cooler leak 


4, Check and replace the oi! cooler. 


5. High blow-by forcing oil out the 
breather. 


5. Check the breather tube area for signs of 
oil loss. Perform the required repairs. 


6. Turbocharger leaking oil to the air 
intake. 


1. Air in the fuel system. 


6. Inspect the air ducts for evidence of oil 
transfer. Repair as required (slight oil 
residue is normal). 


1. Identify location of air feak and repair. Do 
not bleed high pressure fuel system. 


2. Poor quality fuel or water/gasoline 
contaminated fuel. 


2. Verify by operating from a temporary 
fank with good fuel. Clean and flush the 
fuel tank. Replace fueli/water separator filter. 


3. Engine overloaded. 


3. Verify the engine load rating is not being 
exceeded. 


4. Improperly operating injectors. 


4. Check and replace misfiring/inoperative 
injectors. 


1. Loose or broken engine mounts. 


1. Replace engine mounts. 


2. Damaged fan or improperly 
operating accessories. 


2. Check and replace the vibrating 
components. 


3. Improperly operating vibration 
damper 


3. Inspect/replace vibration damper. 


4. Improperly operating balance shaft 


4. Inspect/replace balance shaft. 


5. Improperly operating electronically 
controlled viscous fan drive. 


5. Inspect/replace fan drive. 


6. Worn or damaged generator 
bearing. 


6. Check/replace generator. 


7. Flywheel housing misaligned. 


7. Check/correct flywheel alignment. 


8. Loase or broken power 
component. 


8. Inspect the crankshaft and rods for 
damage that causes an unbalance 
condition. Repair/replace as required. 


9. Worn or unbalanced driveline 
components. 


9. Check/repair driveline components. 
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CONDITION POSSIBLE CAUSES | CORRECTION 


EXCESSIVE ENGINE 1. Drive belt squeal, insufficient 1. Check the automatic tensioner and 
NOISES tension or abnormally high loading. inspect the drive belt. Make sure water 
pump, tensioner pulley, fan hub, generator 


2. Intake air or exhaust leaks. 2. Refer to Excessive Exhaust Smoke 
(Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING). 


3. Excessive valve lash. 3. Adjust valves. Make sure the rocker arms 
are not bent. Replace bent or severely worn 
components. 


4. Turbocharger noise. 4. Check turbocharger impeller and turbine 
wheel for housing contact. Repair/replace 
as required. 


5. Gear train noise. 5. Visually inspect and measure gear 
backlash. Replace gears as required. 


6. Power function knock. 6. Check/replace rod and main bearings. 


SMOKE DIAGNOSIS CHARTS 


The following charts include possible causes and corrections for excess or abnormal exhaust smoke. Small 
amounts of exhaust smoke (at certain times) are to be considered normal for a diesel powered engine. 


EXCESSIVE BLACK SMOKE 
POSSIBLE CAUSE CORRECTION 
Air filter dirty or plugged. Check and replace the filter if necessary. 


Air intake system restricted. Check entire air intake system including all hoses and 
tubes for restrictions, collapsed parts or damage. 
Repair/replace as necessary. 


Check entire air intake system including all hoses and 
tubes for collapse, cracks, loose clamps, or holes in 
rubber ducts. Also check intake manifold for loose 
mounting hardware. 


Diagnostic Trouble Codes (DTC’s) active or multiple, Refer to Powertrain Diagnostic Procedures Information. 
intermittent DTC’s. 


Engine Control Module (ECM) has incorrect calibration. | Refer to Powertrain Diagnostic Procedures Information. 


Exhaust system restriction is above specifications. Check exhaust pipes for damage/resirictions. Repair as 


Air Leak in Intake System. 


necessary. 


Fuel grade is not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. 

Fuel injection pump malfunctioning. A DTC may have been set. If so, refer to Powertrain 
Diagnostic Procedures Information. 


Fuel injector malfunctioning. A DTC may have been set. Perform “Injector 
Classification Programming” using scan tool. Also refer 
to Powertrain Diagnostic Procedures Information and, 
Return Fuel Quantity Test. 


Fuel injector lower washer doubled or missing. Remove and inspect injector washer. 
Fuel return system restricted. Check fuel return lines for restriction. 
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EXCESSIVE BLACK SMOKE 
POSSIBLE CAUSE CORRECTION 


Manifold Air Pressure (Boost) Sensor or sensor circuit A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information 


malfunctioning. 


Turbocharger air intake restriction. Remove restriction. 


Turbocharger damaged. Refer to Exhaust and Turbochanger Diagnostic 
Procedures 

Turbocharger has excess build up on compressor Refer to Exhaust and Turbochanger Diagnostic 

wheel or diffuser vanes. Procedures 

Turbocharger wheel clearance out of specification. Refer to Exhaust and Turbochanger Diagnostic 
Procedures 


Coolant leaking into combustion chamber. 


Diagnostic Trouble Codes (DTC’s) active or multiple, Refer to Powertrain Diagnostic Procedures Information. 


intermittent DTC's. 


In very cold ambient temperatures, engine block heater {| Refer to In-Block Heater 
is malfunctioning (if equipped). 


Engine coolant temperature sensor malfunctioning. 


A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. Also check 
thermostat operation. 


Engine Contro! Module (ECM) has incorrect calibration. | A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Fuel filter plugged. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 

Fuel grade not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. 


Fuel injector malfunctioning. A DTC should have been set. Perform “Injector 
Identification Programming” or "Cylinder Cutout Test” 

using scan tool to isolate individual cylinders. Also refer 
to Powertrain Diagnostic Procedures Information. 


Fuel injector hold-down(s) loose. Replace the copper washer(s)(shim) and tighten to 
specifications. 


Fuel injector protrusion not correct. Check washer (shim) at bottom of fuel injector for 
correct thickness. 

Fuel injection pump malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Fuel supply side restriction. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 

intake manifold air temperature sensor malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. 


intake manifold heater circuit not functioning correctly in | A DTC should have been set. Refer to Powertrain 
cold weather. Diagnostic Procedures Information. Also check heater 
elements for correct operation. 


A DTC should have been set if heater elements are 
malfunctioning. Refer to Powertrain Diagnostic 
Procedures Information. 


Analyze engine oil and inspect oil filter to locate area of 
probable damage. 


Intake manifold heater elements not functioning 
correctly in cold weather. 


internal engine damage (scuffed cylinder). 
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EXCESSIVE WHITE SMOKE 
POSSIBLE CAUSE CORRECTION 


Restriction in fuel supply side of fuel system. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 


EXCESSIVE BLUE SMOKE 


Dirty air cleaner or restricted turbocharger intake duct. Check Air Cleaner Housing for debris and replace filter 
as necessary 

Air leak in boost system between turbocharger Service charge air system 

compressor outlet and intake manifold. 


Obstruction in exhaust manifold. Remove exhaust manifold and inspect for blockage. 


Restricted turbocharger drain tube. Remove turbocharger drain tube and remove 
obstruction. 

Crankcase ventilation system plugged. Inspect oil separator system for function and ciear drain 
back hole in cylinder head cover/intake manifold 

Valve seals are worn, brittle, or improperly installed. Replace valve stem oil seais 

Valve stems or guides are worn. Remove valves and inspect valves and guides. 

Broken or improperly installed piston rings. Tear down engine and inspect piston rings. 

Excessive piston ring end gap. Remove pistons and measure piston ring end gap. 

Excessive cylinder liner wear and taper. Remove pistons and measure cylinder liner wear and 
taper. 

Cylinder damage. Remove pistons and inspect cylinder liner for cracks or 

porosity. Repair with new cylinder liner if necessary. 


Piston damage. Remove pistons and inspect for cracks, holes. Measure 
piston for out-of-round and taper. 


Refer to Exhaust and Turbocharger Procedures 


Turbocharger failure. 


STANDARD PROCEDURE 
FORM-IN-PLACE GASKETS AND SEALERS 


There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply- 
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 


There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN Il, Mopar® ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 

MOPAR® ENGINE RTV GEN Ii 

Mopar® Engine RTV GEN Il is used to seal components exposed to engine oil. This material is a specially designed 
black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Moisture in the 
air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one year. After 
one year this material will not properly cure. Always inspect the package for the expiration date before use. 
MOPAR® ATF RTV 

Mopar® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail- 


abie in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 


MOPAR® GASKET MAKER 
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Mopar® Gasket Maker is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if jeft in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 


MOPAR® GASKET SEALANT 


Mopar® Gasket Sealant is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-layer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 402./16 oz. can 
w/applicator. 


FORM-IN-PLACE GASKET AND SEALER APPLICATION 
Assembling paris using a form-in-place gasket requires care but it’s easier than using precut gaskets. 


Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 


Mopar® Engine RTV GEN Il or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com- 
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 


Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Materia! in an aerosol can should be used on engines with multi- 
layer steel gaskets. 


REPAIR DAMAGED OR WORN THREADS 
CAUTION: Be sure that the tapped holes maintain the original center line. 


Damaged or worn threads can be repaired. Essentially, this repair consists of: 
e Drilling out worn or damaged threads. 
* Tapping the hole with a special Heli-Coil Tap, or equivalent. 
« Installing an insert into the tapped hole to bring the hole back to its original thread size. 


HYDROSTATIC LOCK 
CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 


When an engine is suspected of hydrostatic lock {regardless of what caused the problem), follow the steps below. 
1. Disconnect the negative cable(s) from the battery. 
2. Inspect air cleaner, induction system, and intake manifold to ensure system is dry and clear of foreign material. 


3. Place a shop towel around the fuel injectors to catch any fluid that may possibly be under pressure in the cyl- 
inder head. Remove the fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - 
REMOVAL). 


CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 


. With all injectors removed, rotate the crankshaft using the crankshaft. 

. Identify the fluid in the cylinders (coolant, fuel, oil, etc.). 

. Be sure all fluid has been removed from the cylinders. 

. Repair engine or components as necessary to prevent this problem from occurring again. 

. Squirt a small amount of engine oil into the cylinders to lubricate the walls. This will prevent damage on restart. 
. Install fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 


OoOmWN OO 
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10. Drain engine oil. Remove and discard the oil filter. 
11. Install the drain plug. Tighten the plug to 50 N-m (87 ft. Ibs.) torque. 
12. Install a new oil filter and tighten to 10 N-m 88 in. Ibs.) torque. 


13. Fill engine crankcase with the specified amount and grade of oil (Refer to LUBRICATION & MAINTENANCE/ 
FLUID TYPES - SPECIFICATIONS). 


14. Connect the negative cable(s) to the battery. 
15. Start the engine, allow to warm, turn engine off and check for any leaks. 


REMOVAL 
ENGINE COVER 


1. Remove the engine oil cap. = =a ae _- ee es 
2. Remove the fasteners. 


3. Pull the cover (1) forward and away from the rear 
mounting brackets. Al Cee len Mi Ses 
: EAD Oe geet ae oe 


8173fS1b 


3.0L COMMON RAIL DIESEL ENGINE 
1. Disconnect negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - REMOVAL) 
2. Drain cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE) 
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3. Remove engine cover (1). 


4. Remove air cleaner housing (Refer to 9 - ENGINE/ 
AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 


B173151b 


5. Remove the wiper arms. (Refer to 8 - ELECTRICAL/WIPERS/WASHERS/WIPER ARMS - REMOVAL) 
6. Remove the engine cowl. 
7. Remove the strut tower support. 


2 81769435 


LX 


8. Remove the turbocharger heat shield. 
9. Remove the exhaust pipe from the turbocharger 
(2). 
16. Remove the EGR air tube (3) at the EGR hous- 
ing. 
11. Remove the clarnp (1) from the exhaust elbow. 


12. Remove the EGR valve (1). 


13. Remove the upper radiator hose. 
14. Remove the coolant bypass hose. 
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15. Remove the charge air resonator (3) and hose 


(1). 


16. Remove the accessory belt. 

17. Remove the oil dipstick tube and position aside. [ 

18. Remove the power steering pump and position WAS. gaa 
aside. (Refer to 19 - STEERING/PUMP - AN SSS 
REMOVAL) 


SN 
81519628 
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19. Remove the vacuum hose from the vacuum pump. 
20. Remove the engine harness at the ECM. 


21. Remove the dash panel heat shield. 
22. Remove the engine harness from the right side of the engine. 


23. Remove the fuel lines. 

24. Remove the exhaust bracket (1) from the cylinder head. 
25. Remove the transmission oil tube. 

26. Disconnect the Oxygen Sensor wiring connector. 


27. Remove the catalytic converter pressure line. 
28. Remove the starter. (Refer to 8 - ELECTRICAL/STARTING/STARTER MOTOR - REMOVAL) 


LX 
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29. Remove the CKP sensor shield (1). 

30. Disconnect the CKP sensor (2). 

31. Remove the CKP sensor. 

32. Remove the lower heater hose. 

33. Remove the lower coolant transfer hose. 


34. Remove the AC compressor and position aside. 
(Refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/A/C COMPRESSOR - REMOVAL) 


35. Paint mark the flex plate to torque converter rela- 
tion and remove the torque converter bolts 
through the access hole. 


36. Remove the torque converter bolts. 
37. Support the transmission with a transmission jack. 
38. Remove the transmission case to engine bolts. 


39. Support the engine by placing a piece of wood 
between the engine and the sway bar. 


[ 81 608faf 
40. Remove the left engine mount shield. = 
41. Remove the left engine mount from the vehicle 
frame. 


42. Remove the right engine mount shield. 

43. Remove the right engine mount from the vehicle 
frame. 

44, Lower the vehicle. 

45. Connect the engine lift chain to the engine lift fix- 
tures. 

46. Remove the hood struts and position the hood 
aside. 

47. Remove the engine from the vehicle. 


a 


LX 


INSTALLATION 
ENGINE COVER 


1. Align the rear of the engine cover (1) with the rear 
mounting bracket slots and seat the cover into the 
bracket. 


2. Push down on the cover (1) and install the fasten- 
ers. 


3. Tighten fasteners to 5 N-m (44 in. ibs.). 
4. Install the oil cap. 


3.0L. COMMON RAIL DIESEL ENGINE 


1. Carefully align the engine assembly in the engine 
bay area and align with the transmission, Do Not 
lower the engine. 


2. Align the engine to transmission, and lower the 
engine mounts into position. 


3, Install left engine mount to the engine. Tighten 
bolts to 45 N.m (33 ft. Ibs.). 


4. Install the left engine mount shield. 


5. Install right engine mount to the engine. Tighten 
bolts to 45 N.m (33 ft. Ibs.). 


Install the right engine mount shield. 
Remove engine lifting device. 

Install the hood support rods. 

Raise and support the vehicle. 


OO OY 
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Align the flex plate to the torque converter as 
marked in the disassembly procedure. 


Tighten the flex plate bolts to 45 N-m (33 ft. Ibs.). 


install accessible engine to transmission housing 
bolts. Tighten bolts to 83 N-m (62 ft. Ibs.). 


install the AC compressor. (Refer to 24 - HEAT- 
ING & AIR CONDITIONING/PLUMBING/A/C 
COMPRESSOR - INSTALLATION) 


Install the lower coolant transfer hose. 
Install the lower heater hose. 


install the CKP sensor and tighten bolt to 9 N-m 
(79 in. Ibs.). 


Connect the CKP sensor. 


Install the starter. (Refer to 8 - ELECTRICAL/ 
STARTING/STARTER MOTOR - INSTALLATION) 


Install the catalytic converter pressure line. 
Connect the oxygen sensor connector. 


Install the transmission oil tube and tighten the 
bolt to 25 N-m (18 ft. Ibs.) 


Install the fuel lines. 
lower the vehicle. 


81 608tat 
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24. Install the exhaust bracket (1) to the cylinder head and tighten to 14 N-m (142 in. Ibs.). 
25. Install the dash panel heat shield. 
26. Connect the ECM harness. 


——— 


8178eb5b 


27. Install the vacuum hose to the vacuum pump. 
28. Install the power steering pump. (Refer to 19 - STEERING/PUMP - INSTALLATION) 
29. Install the oil dipstick tube. 


Lx 
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30. Install the accessory belt. 


| 
{ 
L- 


. 81 519628 


31. Install the charge air resonator. 


Install the coolant bypass hose. 


32. 


Install the upper radiator hose. 


33. 


817b04ea 
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34. Connect the EGR valve connector. 


35, Install the clamp (1) on the exhaust elbow. 
Tighten the clamp to 20 N-m (15 ft. Ibs.). 


36. Discard the old gasket and clean the EGR tube 
sealing surfaces. 

37. Install a new gasket on the EGR tube (3). 

38. Install the EGR tube (3) and tighten the bolts to 9 
Nem (79 in. Ibs.) 

39. Discard the old gasket and clean the exhaust pipe 
and turbocharger sealing surfaces. 

4Q. Install a new gasket between the exhaust pipe 
and turbocharger. 


41. Install the exhaust pipe (2) to the turbocharger 
and tighten the bolts to 20 N-m (15 in. Ibs.) and 
then an additional 90°. 


42. Install the turbocharger heat shield. 


8160b985 


43. Install the strut tower support. peer ee SEE eee RE ee eee cee eae ieee 


44. Install the engine cowl. (Refer to 23 - BODY/EX- 
TERIOR/COWL GRILLE - INSTALLATION) 


81709435 
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45. Install the air cleaner housing. 
46. Install the engine cover. _ _ 


47, Fill the cooling system. (Refer to 7 - COOLING - 
STANDARD PROCEDURE) 


48. Connect the negative battery cable. (Refer to 8 - A 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 4 
INSTALLATION) 
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SPECIFICATIONS 


ENGINE SPECIFICATIONS 
GENERAL DESCRIPTION 


SPECIFICATION 


3.0L (2985 cc) (182 CID) 


83 mm (3.26 in.) 


92 mm (3.62) 


18:34 
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Waid 
‘ora 
co Speed - War 


Thermostat Opening 80°C + 2°C (176°F + 36°F) 


Cooling Systern Capacity 13.3 Liters (14 qts.) 


Erne O Capac 
Timing Sy 
Fil Se 
Fal Sato 
Combustion Oa 
Compression Tolerance Or New Value 
Cylinder Compression Difference Between Cylinders 
Cylinder Leaktightness Permissible Total Loss 


Cylinder Leaktightness Permissible Loss At Valves And | <10% 
Cylinder Head Gasket 

Cylinder Leaktightness Permissible Loss At Pistons And | <20% 
Piston Rings 


Cooling System Water Cooling 


Injection Pump CP3 2nd. Generation Common Rail System 
injection Order {-4-2-5-3-6 
Lubrication Pressure Lubricated By Rotary Pump 


Oil Pressure 80°C (176°F) 1.1 Bar (16 psi.) at Idle 
3.6 Bar (52 psi) at 3200 rom 


Clockwise Viewed From Front Cover 


Engine Rotation 


CRANKSHAFT 


DESCRIPTION SPECIFICATION 


Standard 


Crankshaft Main Bearing Cap Bolts 
Thread Diameter 
Length When New 
Maximum Length 

Crankshaft Journal Diameter 

Nominal Diameter 
First Repair Size 
Second Repair Size 
Third Repair Size 
Fourth Repair Size 
Fifth Repair Size 


Crankshaft Journal Width At Fit 
Bearing 


.43 in 
2.5985 in. 
2.6693 in. 


14mm 
66 mm 
67.8 mm 


75.940 - 75.965 mm 
75.960 - 75.965 mm 
75.955 - 75.960 mm 
75.950 - 75.955 mm 
75.945 - 75.950 mm 
75,940 - 75.945 mm 


2.98 — 2.99 in. 
2.9906 — 2.9908 in. 
2.9904 — 2.9906 in. 
2.9902 — 2.9904 in. 

2.99 — 2.9902 in. 
2.9898 ——~ 2.99 in. 


Identification Colorless/0 29.500 - 29.533 mm 1.16 — 1.163 in. 
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Standard Dimension For Main 
Bearing Shells in Crankcase Upper 
And Lower Sections - Diameter 
70.00 Mm (2.755 in.) 


Bearing shell thickness 
(Replacement part additional 
number (color coding blue) - 52) 


Bearing shell thickness 
(Replacement part additional 
number (color coding yellow) - 54) 


Bearing shell thickness 
(Replacement part additional 
number (color coding red) - 56) 


Bearing shell thickness 
(Replacement part additional 
number (color coding white) - 57) 


Bearing shell thickness 
(Replacement part additional 
number (color coding purple) - 58) 


Crankshaft Bearing Clearance 
(When New) 
Axial play of crankshaft 


CYLINDER HEAD 


Camshaft Housing 
New Valve Seat Rings 
Of The Cylinder Head 


Length When New 
Maximum Length 


VIBRATION DAMPER 


DESCRIPTION 
Permissible Difference At Vibration 
Damper 


Radial runout 


29.600 - 29.633 mm 


LX 


1.164 — 1.166 in. 


2.250 - 2.255 mm 0.0886 — 0.0876 in. 


2.255 - 2.260 mm 0.0876 — 0.089 in. 


2.260 - 2.265 mm 0.089 — 0.0892 in. 


2.265 - 2.270 mm 0.089 — 0.0894 in. 


2.270 - 2.275 mm 0.0894 —- 0.0896 in. 


0.029 - 0.056 mm 0.0012 — 0.0023 in. 


0.100 - 0.254 mm 0.004 — 0.01 in. 


SPECIFICATION 
Standard 


128.35 - 128.65 mm 5.0532 — 5.065 in. 
NA 


0.7 - 1.4 mm 0.0276 — 0.0434 in. 
1.0-14mm 0.0394 — 0.0552 in. 


0.05 mm 002 in. 


2mm 
205 mm 8.07039 in. 
207 mm 8.1496 in. 


SPECIFICATION 


0.4 mm 0.158 in. 
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SPECIFICATION 
ee Standard 


CYLINDER BORE 


DESCRIPTION SPECIFICATION 
ete Standard 


53008 rim 
Group code letter A 83.000 - 83.006 mm 3.2678 — 3.268 in. 


LX 


DESCRIPTION 


68.060 mm 


Cylinder Liner 
Wear limit in longitudinal and 0.20 mm 0.0079 in. 
transverse direction 
Permissible difference for cylinder 0.000 - 0.007 mm 0.000 — .0003 in. 
shape (when new) 


0.05 rim 0000877 


Permissible difference for 0.05 mm 0.0002 in 
rectangularity related to cylinder 
height 
Basic peak-to-valley height (R3Z) 0.002 - 0.005 mm 0.0001 — 0.0002 in. 
Maximum peak-to-valley height 0.011 mm 0.0005 in. 
(Rmax) 


Honing angle 40 - 60° 40 - 60° 


CRANKCASE 


DESCRIPTION 


Crankshaft Bearing 
80,000 - 80.522 mm 
ist stage blue (Code number 52) 80.500 - 80.507 mm 


2nd stage yellow (Code number 54) 80.507 - 80.514 mm 


3rd stage red (Code number 56) 80.514 - 80.522 mm 


SPECIFICATION 


Standard 


3.1496 — 3.1702 in. 
3.1693 — 3.1696 in. 
3.1696 — 3.1699 in. 
3.1699 — 3.1702 in. 
0.9835 — 0.9843 in. 
0.0008 in. 


Basic Bore Width At Fit Bearing 24.979 - 25.000 mm 


Permissible Out-Of-Roundness And 0.02 mm 
Conicity Of Basic Bore 


Crankcase 


Peak-to-valley height (Rz) top 0.015 - 0.025 mm 0.0006 — 0.001 in. 
contact surface 

Waviness (Wt) of top contact 0.001 - 0.007 mm 0.0001 — 0.0003 in 
surface 


Unevenness of contact surface in 0.03 mm 0.0012 in. 


longitudinal direction 
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DESCRIPTION SPECIFICATION 
a 


Unevenness of contact surface in 0.03 mm 0.0012 in. 
transverse direction 
oe sae et 


contact surface to bottom in 
SPECIFICATION 


longitudinal direction 
Standard 


CAMSHAFT 


DESCRIPTION 


Cylinder Head On Right Valve 
Timing At 2 mm Valve Lift And A 
New Timing Chain 


a 
ze 


Cylinder Head On Right Valve 
Timing At 2 mm Valve Lift And Used 
Timing Chain 


ar 
160° 


Cylinder Head On Left Valve Timing 
At 2 mm Valve Lift And A New 
Timing Chain 


Cylinder Head On Left Vaive Timing 
At 2 mm Valve Lift And Used Timing 
Chain 


VALVES 


DESCRIPTION SPECIFICATION 


25.3 - 25.5 mm 0.9961 — 1.004 in. 
Height Of Valve Disk Pees erik ld aiiceeen Berean 


19.6° 
5.6° 
17.9° 

27.9° 


21.5° 
3.7° 
16.0° 

26.0° 


20.7° 
4.5° 
16.8° 

26.8° 


21.5° 
3.7° 

16.0° 

26,0° 
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DESCRIPTION SPECIFICATION 
Metric Standard 


14-1.6mm 0.0552 — 0.063 in. 
1.3-1.5mm 0.0512 — 0.0591 
BOS) G05) 
a5 (05) a 05) 
50" E15) 
307 215) 


PISTONS 


30° (+15’) 


30° (#15) 


0.2341 — 0.2353 in. 
0.2347 — 0.2353 in. 


DESCRIPTION SPECIFICATION 
Standard 
Piston Projection With New 0.53 - 0.77 mm 0.0209--0.0304 
Crankcase 
Piston projection (a) with machined NA NA 
crankcase 


BR 059 - 62.899 mm 
{st repair size (Piston group +5) 82.876 - 82.890 mm 
2nd repair size (Piston group +10) 82.926 - 82.940 mm 


PISTON RINGS 


DESCRIPTION SPECIFICATION 


Metric | Standard 


Piston Ring End Clearance 


Groove 1 0.12 - 0.16 mm 


Groove 2 0.065 - 0.110 mm 


0.03 - 0.07 mm 0.0012 — 0.0028 in. 


Groove 1 


Groove 2 0.065 - 0.110 mm 0.0026 —~ 0.0044 


0.12 - 0.16 mm 0.0048 — 0.0063 


0.03 - 0.07 mm 0.0012 — 0.0028 
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DESCRIPTION 


LX 


SPECIFICATION 


Metric 


‘| Standard 


Keystone ring 


Taper-faced ring 


Bevel-edged ring 


Piston Ring Height 


Bevel-edged ring (DSF-ring) 


83 X 2.0 X 3.4 mm 


3.2678 X 0.0788 X 0.1339 in. 


Taper-faced ring (M-ring) 


83 X 2.0 X 3.45 mm 


3.2678 x 0.0788 x 0.1359 in. 


Double sided half-keystone ring 
(DT-ring) 


83 X 2.0 X 3.4 mm 


3.2678 X 0.0788 X 0.1339 in. 


CONNECTING RODS 


DESCRIPTION 


Distance From Center Of 
Connecting Rod Bearing Bore To 
Connecting Rod Bushing Bore 


Width Of Connecting Rod At 
Connecting Rod Bearing Bore 
Width Of Connecting Rod At 
Connecting Rod Bushing Bore 
Connecting Rod Bushing Inner 


Connecting Rod Bushing Outer 
Diameter 

Piston Pin Play In Connecting Rod 
Bushing 


Peak-To-Valley Height (Rz) Of 
Connecting Rod Bushing On Inside 


Connecting Rod Bearing Shell Basic 
Bore 


Permissible Out-Of-Roundness And 
Concentricity Of Basic Bore 
Permissible Twist Of Connecting 
Rod Bearing Bore To Connecting 
Rod Bush Bore Over A Length Of 
100 mm 


67.600 - 67.614 mm 


0.020 mm 


0.1 mm 


SPECIFICATION 


0.315 in. 
1.8504 in. 
1.8898 in. 


6.613 — 6.6154 in. 


0.7048 — 0.7126 in 
0.8638 — 0.8662 in 


1.1826 — 1.1829 in. 
1.2796 — 1.2806 in. 
0.0012 — 0.0014 in. 


0.1969 in. 
2.6615 — 2.662 in 
0.0008 in. 


0.004 in 


Lx 
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Permissible Variation Of Axial 0.045 mm 
Parallelism Of Connecting rod 

Bearing Bore To Connecting rod 

Bushing Bore Over A Length Of 100 

mm 


Permissible Difference In Weight Of 2 grams 
Complete Connecting Rod Of An 
Engine 

TORQUE 


3.0L DIESEL TORQUE SPECIFICATIONS 


DESCRIPTION 
Bolts, Oil Pump 


Ft. Lbs. In. Lbs. 


} 


wh 
ne] 


j 


Bolts, Vacuum Pump 


Vacuum Pump Pipe to 
Block 


Bolts, Crankshaft Gear 


Bolts, Crankshaft Position 
Sensor 


Flex Plate Bolts - Refer to the Service Procedure 
Cylinder Head Bolts - Refer to the Service Procedure 
Bolts, Reluctor Wheel 
Bolts, Rear Main Bearing 


| 


5 


| 


Pp | 
NM 1 © 


7 
7 
1 


© 


= 
@ 
i=) 


240 


Bolt, Oil Cooler to Engine 
Block 


Engine Block Plug In Front 
Of Oi! Cooler 


Stud, Oil Cooler Mounting 


Bolt, Oil Level Indicator to 
Cylinder Head Cover 


Bolt, Oil Level indicator 
Tube to Pan 


Fasteners, Water Pump 
Housing 


Bolts, Connecting Rod - Refer to the Service Procedure 
Bolts, Balance Shaft 
Bolt, Oil Jet 


Bolt, Oil Pump Pick-up 
TubE 


Bolts, Oil Pan - Refer to the Service Procedure 


Structural Support to 
Engine and Transmission 33 
Bolts 


Bolt, Crankshaft Hub 303+90° 224+90° in. ae: 
w are! 
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Bolts, Transmission to 83 62 
Engine 
Bolts, Cylinder Head Cover / Intake Manifold - Refer to the Service Procedure 


Bolts, Camshaft Timing 
Access 


Camshaft Access Plugs 
Bolts, Oil Separator 


Bolt, Camshaft Position 
Sensor 


Bolts, Boost Pressure / 
Intake Air Temperature. 
Sensor 


Glow Plug 


Bolis, Accessory Drive 
Bracket 


Bolt, Accessory Drive Belt 
Idler Pulley 


Bolt, Vacuum Line Fitting 
Fasteners, Fuel Pump 


Fittings, Fuel Line at 
Pump 


Bolts, Fuel Rail Retaining 25 217 


Bolts, Inner Timing Belt , ay 
Cover 


8mm an 
10mm 45 33 


Bolts, Outer Timing Belt 
Cover 


3mm 6 
8mm 11 


Bolts, Engine Mount 
Bracket to Cylinder Head 


Bolts, Structural Support 
to Engine and 
Transmission 


LX 
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Bolts, intake Inlet Tube es See 


Bolts, Camshaft Sprocket 
Bolts, Camshaft Timing 


108 
i 


oo 


Access 212 


Bolt, Timing Belt Idler 


on 


Pulley 2 
2 


Nuts, Fuel injection Pump { 
Retaining 


Bolts, Engine Lift Hook 3 


Bolts, Thermostat Housing ee ae 1 


212 


Nut, Fuel Injection Pump 6 
Gear 
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45 
45 
10 
25 
A7 
Bolt, Timing Belt Tensioner 29 
88 
24 
45 
25 


oy) 


ENGINE - 3.0L TD SERVICE INFORMATION 9 - 2733 


Lx 


25 
14 
5 
36 
25 

28 
25 
1 

25 
32 
25 
28 
44 
32 


Fi. Lbs. 


Fitting, Turbocharger Oil 
Supply Line 

Bolts, Turbocharger Oil 
Return Line 

Nuts, Engine Cover 
Nuts, Exhaust Manifold 


217 
44 
2 
217 


1 
1 


Bolts, Turbocharger Heat 
Shield 

Bolts, Exhaust Manifold 
Heat shield 


Bolts, EGR Valve 


2 


8 


| 


Bolts, Coolant Pipe to 
EGR Valve 

Nuts, Turbocharger Down 
pipe 

Bolts, Turbocharger 
Support Bracket 

Bolts, Vibration Damper to 
Crankshaft Hub 


Bolts, Crankshaft Support 


Nuts, Turbocharger to 
Exhaust Manifold 


8 
a 
8 
1 
1 

4 
24 
18 
21 
33 
24 


EGR Air Control Valve to 
Cylinder Head Cover 
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SPECIAL TOOLS - 3.0L TURBODIESEL 


80049204 


REMOVER, VIBRATION DAMPER - 8940 


80049185 


INSTALLER, FRONT CRANKSHAFT SEAL - 8936A 


802849274 


INSTALLER, REAR MAIN SEAL - 8944 


80e49212 


HAMMER, SLIDE - 8937 
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TOOL, CHAIN SEPARATOR - 8948 SCREW, PRESSING - 8950 


=a SD 


» 


80e4920d 80ed92a7 


PIECE, THRUST - 8949A LINKS, ASSEMBLY - 8951 
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AA aaa ADAPTOR - 9543 
INSERTS, ASSEMBLY - 8952A 


a. 


Wrench, Oil Filter Cap - 9551 


810dbOa2 a 
TOOL, FLYWHEEL LOCKING - 9102 


Remover, Fuel injector - 9552 


PLIERS, FUEL LINE - 9539 
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ADAPTER, COMPRESSION TESTER - 9553 


FAletainer, Camshafts - 9555 
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SYSTEM-AIR INTAKE 
REMOVAL 


1. Remove the engine cover. 
2. Remove the intake air tube. 
3. Remove the mixing chamber. 


LX 


LX 


ELEMENT-AIR CLEANER 
REMOVAL 
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NOTE: Housing removal is not necessary for element (filter) replacement. 


8178e9e0 | 


Disconnect the negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - REMOVAL) 
Disconnect the mass air flow (MAF) and air pressure sensor electrical connectors. 

Pry up both spring clips from front of housing cover, (spring clips retain cover to housing). 

Release housing cover from locating tabs located on rear of housing, and lift cover. 

Remove air cleaner element from the housing. 


die ee 


8 1SI7 6S 
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INSTALLATION 


Lx 


NOTE: Clean housing and inspect the gasket for damage befere installing a clean filter. Replace as neces- 


sary. 


co 


8178e9e0 


1. Install element into housing. 
2. Position housing cover into rear housing locating tabs and seat cover onto housing. 


3. Pry up spring clips and lock cover to housing. eis eerreneae Fi eT eee 


4. Connect air intake duct and tighten clamp to 5 N.m 
(44 in. Ibs.). 


5. Connect the MAF and air pressure sensor electrical 
connectors. 


6. Connect the negative battery cable. 


~ 
vA 
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HOUSING-AIR CLEANER 
REMOVAL 


81786900 


Disconnect the negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - REMOVAL) 
Disconnect the MAF and air pressure sensor electrical connectors. 

Remove the air outlet hose from the air cleaner assembly. 

Remove the tube from the PCV valve. 

Pry up both spring clips from front of housing cover (spring clips retain cover to housing). 

Release housing cover from locating tabs located on rear of housing, and remove cover. 

Remove the rear lower housing to fender well fastener. 

Remove the air inlet duct. 

Pulling upward, remove the air cleaner housing. 


DBD ONOABR WON + 
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INSTALLATION 


Position the lower housing and attach the air inlet duct. 

install the lower housing to fender well fastener. Tighten fastener to 5 N-m (44 in. Ibs.). 

Install the air cleaner element. 

Position housing cover into housing locating tabs. 

Pry up spring clips and lock cover to housing. 

Install the air outlet tube. Tighten clamp to 5 N.m (44 in. Ibs.). 

Install the PCV valve (1). 

Connect the MAF and air pressure senso wire harness connectors. 

Connect the negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - INSTALLATION) 


©MNAHRAWND > 
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HEAD-CYLINDER 

DESCRIPTION 

The cylinder heads on the 3.0L V-6 Diesel Engine > 


must withstand high thermal and mechanical loads 
due to the high specific output and combustion peak 
pressures of up to 175 bar (2,540 psi). The cylinder 
heads are of a cross-flow design and have the follow- 
ing features: 

e High-Strength Cast Aluminum Alloy Construction. 

e Four Valves per Cylinder. 

¢ Roller Finger Followers/Lifter Assemblies. 

e Pressed-in Valve Guides and Valve Seats. 


The 3.0L aluminum, overhead valve cylinder heads 
are made of high strength aluminum alloy and are 
each equipped with two camshafts, roller finger follow- 
ers/lifier assemblies and four valve technology. The 
cylinder head itself is not resurfacable. The cylinder 
head uses a Multi-layered Steel gasket for sealing. 


| 

i 

| 
The vaive seats and valve guides are not serviceable. 815f8a40 | 
The position of the valves in relation to the cylinder Se og 
head surface is measured to determine if excessive wear exists. This dimension is referred to as valve setback. 
Refer to the Service Information for the proper procedure. if the setback dimension is less than what is specified, 
replace the cylinder head. 


STANDARD PROCEDURE 
CYLINDER HEAD BOLT INSPECTION 


1. Measure cylinder head bolts between points shown. 


Cylinder Head Bolts Thread Diameter 


Lengih When New 
Maximum Leng 


2. If the cylinder head bolt length is greater than the 
maximum allowable measurement, replace the cyl- 
inder head bolts. 


i = pes on, 


80e214d0 
vd 


VALVE SEALS - IN VEHICLE 


1. Disconnect the negative battery cable. 
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2. Remove the intake manifold/cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 


COVER(S) - REMOVAL). 


NOTE: Rocker arms and lifters must be kept in order of removal and stored in the up right position. 


3. 


4. 


7. 


8. 
9. 


Position the rocker arms aside. (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER ASSY - 


REMOVAL). 

install special tool 9553, compression tester adap- 
tor, into the injector hole and retain with an injector 
hold down bolt. 


. Connect a regulated shop air supply to 9295 and 


pressurize the cylinder. 


. Place shop towels around the working area of the 


cylinder head to prevent valve locks from acci- 
dently entering the engine. 


Using adaptor MD998772A-15 adaptor, collapse 
the valve spring and remove the locks. 


Remove the valve spring assembly. 
Remove the valve seal. 


10. Repeat this procedure for all cylinders. 


VALVE SERVICE 


This procedure is done with the engine cylinder head removed from the block. 


80e492e9 


ADAPTER, COMPRESSION TESTER - 9553 _ 


81527719 
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DISASSEMBLY 

1. Remove the engine cylinder head from the cylinder block (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 
2. Use Valve Spring Compressor Tool and compress each valve spring. 

3. Remove the valve locks, retainers, and springs. 
4 


. Use a smooth stone or a jewelers file to remove any burrs on the top of the valve stem, especially around the 
groove for the locks. 
5. Remove the valves, and place them in a rack in the same order as removed. 


VALVE CLEANING 
1. Clean all carbon deposits from the combustion chambers, valve ports, valve stems, valve stem guides and head. 
2, Clean all residue and gasket material from the engine cylinder head machined gasket surface. 


INSPECTION 


1. Inspect for cracks in the combustion chambers and eee eee 
valve ports. 


| P4 
2. Inspect for cracks on the exhaust seat. | 
3. Inspect for cracks in the gasket surface at each 


coolant passage. 
4. Inspect valves for burned, cracked or warped \ 
heads. | 


5. Inspect for scuffed or bent vaive stems. 
. Replace valves displaying any damage. | | 


7. Check vaive spring height. | 
| H2 
i 


aa) 


81202782 


VALVE SEAT REFACING 


1. Install a pilot of the correct size in the valve guide bore. Reface the valve seat to the specified angle with a good 
dressing stone. Remove only enough metal to provide a smooth finish. 


2. Use tapered stones to obtain the specified seat width when required. 


VALVE GUIDES 
1. Valve Guides height requirement. we ert als ws ed 


2. Measurement A: 16.50 - 17.00 mm. Measurment B ios | 
: 14.50 - 15.00 mm. < 


fi 
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wi 
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VALVE STEM-TO-GUIDE CLEARANCE MEASUREMENT 


1. Measure and record internal diameter of valve guides. Vaive guide internal diameter is 6.0 to 6.012 mm (0.2362 
to 0.2366 in.). 


2. Measure valve stems and record diameters. Intake valve stem diameter 5.952 to 5.97 mm (0.2343 to 0.2350 in). 
Exhaust valve stem diameter 5.942 to 5.86 mm (0.2339 to 0.2346 in). 


3. Subtract diameter of valve stem from internal diameter of its respective valve guide to obtain valve stem clear- 
ance in valve guide. Clearance of inlet valve stem in valve guide is 0.03 to 0.06 mm (.0011 to .0023 in). Clear- 
ance of exhaust valve stem in valve guide is 0.04 to 0.07 mm (.0015 to .0027 in). 


4. \f valve stem clearance in valve guide exceeds tolerances, new valve guides must be installed . 


COMPRESSION TEST 

1. Warm up engine to operating temperature (approx- 
imately 80°C, 176°F). 

2. Shut off engine. 

3. Remove engine cover (Refer to 9 - ENGINE - | 
REMOVAL) 


4, Remove injectors (Refer to 14 - FUEL SYSTEM/ | 
FUEL INJECTION/FUEL INJECTOR - REMOVAL). 


i e20e49269 


ADAPTER, COMPRESSION TESTER - 9553 


. Crank engine several times with the starter to eliminate combustion residues in the cylinders. 
. Insert Adapter 9553 into injector hole of cylinder to be tested. Install injector retainer. 

. Test compression pressure by cranking engine with starter for at least 8 revolutions. 

. Carry out test procedure at the remaining cylinders in the same way. 


. Compare pressure readings obtained with the specified pressures. If the pressure reading is below the minimum 
compression pressure or if the permissible difference between the individual cylinders is exceeded. Refer to 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 


3.0L 


10. Remove Adapter 9553 from cylinder head. 
11. Install injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 
12. Install engine cover (Refer to 9 - ENGINE - INSTALLATION). 


Oo OoOnN DO 
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REMOVAL 

LEFT 

1. Disconnect negative battery cable. (Refer to 8 - ——— 
ELECTRICAL/BATTERY SYSTEM/CABLES~ - [ 
REMOVAL) 

2. Remove engine cover (1). : ZA Il Pans Po Ks cS 

BATS 1b 

3. Remove the air cleaner outlet tube. 

4, Remove the charge air inlet tube. 

5. Drain cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE) 

6. Disconnect the vacuum hose at the vacuum pump and set aside. 

7. Remove upper radiator hose. 

8. Disconnect the coolant reservoir hose at thermostat housing and set aside. 

9. Disconnect the fuel supply and return hose quick 


connects at the left cylinder head cover. (Refer to [ 
14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES 
- REMOVAL) 


10. Loosen the high pressure fuel pipes at the fuel rail 
(2) and disconnect the high pressure fuel pipes at 
the left injectors. 

11. Disconnect the high pressure fuel line at the high 
pressure pump. 

12. Disconnect the fuel rail solenoid (3) wiring har- 
ness connector and remove the left fuel rail (2) 
along with the fuel rail transfer pipe (1). 

13. Remove the low pressure fuel supply and return 
pipe bundle (4) fasteners. 


a 
81589164 
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14. Disconnect the right fuel rail pressure sensor and 
remove the fuel rail. 

15. Disconnect the camshaft position sensor (CMP) 
(6), the right fuel injector wiring harness connec- 
tors, and the right return fuel hoses from the injec- 
tors. 


16. Remove the return fuel bundle fasteners (5). 


17. Disconnect the water in fuel (WIF) sensor (3) and 
the turbocharger servo motor (2) harness connec- 
tors. 


18. Remove the fuel filter (4) bracket fasteners. 


19. Disconnect the fuel return hose bundle (5), and 
the engine ground strap at the right front of the 
intake manifold. 


i” B15ISS7¢ 


sued 


NOTE: Fuel filter assembly, hoses and lines may 
seep fuel. Capture any fuel spillage and store in 
appropriately marked containers. 


20. Remove the fuel filter (2), hose (1) and pipe (3) 
assemblies and position aside. 


21. Remove the turbocharger (Refer to 11 - 
EXHAUST SYSTEM/TURBOCHARGER SYSTEM/ 
TURBOCHARGER - REMOVAL). 


NOTE: Observe the way the engine oil supply and 
return ports in the turbocharger adaptor housing 
align to the engine block for oil flow through the 
turbocharger. Failure to do so will result in imme- 
diate turbocharger failure. 


22. Remove turbocharger oil housing adaptor (1). 

23. Disconnect the swirl valve actuator (3), glow 
plugs, EGR pressure sensor and coolant temper- 
ature sensor (4) wiring harness connector. 

24. Remove the main engine wiring harness (2) fas- 
teners and position the harness aside. 


LX 


25. Disconnect the EGR coolant pipe (1) from the 
rear of the EGR housing. 


26. Remove the EGR valve. 


NOTE: The intake manifoid is of the split design 
meaning that there are two halves. Whenever the 
intake manifold is removed, inspect the shared 
coolant passage (3) in the front of the intake man- 
ifold for Jeaks, repair as necessary. 


27. Remove the intake manifold. 


28. Remove the accessory drive beit. 


CAUTION: The idler pulley retaining bolts are L.H. 
thread. 


29. Remove the two idler pulleys (1). 
30. Remove the belt tensioner (2). 


31. Rotate the engine by the vibration damper bolt, to 
TDC. 


32. Raise and support the vehicle. 
33. Remove right side starter blank. 


34. Disconnect the hydraulic cooling fan lines and 
capture the fluid in a approved and clearly marked 
container. 
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35. Remove the front oil pan retaining bolts (2). 
36. Lower the vehicle. 


37. Remove the left rear heater hose retainer. 
38. Remove the left fuel injectors (1). 

39. Disconnect the vacuum supply hose. 

40, Remove the oil filter housing bracket. 


CAUTION: The timing cover is sealed with Mopar 
sealant that may be difficult when separating com- 
ponents. If the component are difficult to separate 
heat the sealed edges or area with a heat gun. DO 
NOT use any heat source that works with flame. 


CAUTION: Exercise caution when servicing the 
cylinder head covers. lf a cylinder head cover is 
damaged, the cylinder head must also be 
replaced. Do not rotate the engine without special 
cam holding tools #9555 if cylinder head covers 
are removed. 


41. Remove the left cylinder head cover (2). 


42. Observe the left camshaft gear alignment marks 
(2) on the rear of the camshaft gears (1,3). If they 
are together, continue with the next step. If the left 
camshaft alignment marks (2) are separated, 
rotate the engine by the vibration damper another 
360°, until camshaft marks (2) align together and 
the vibration damper reaches TDC. 


> 4 
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43. Raise and support the vehicle. 


44, Install #9102 crankshaft lock into the starter 
access blank (2). 


45. Lower the vehicle. 


46. Remove the cooling fan module. 
47. Remove the vibration damper. 


CAUTION: The timing cover is sealed with Mopar 
sealant that may be difficult when separating com- 
ponents. If the component are difficult to separate 
heat the sealed edges or area with a heat gun. DO 
NOT use any heat source that works with flame. 


48. Remove front timing chain cover (1). 


49. Paint mark or scribe the balance shaft (2) position 
to the engine block (1) and timing chain. 


50. Paint mark or scribe the timing chain to crankshaft 
gear and camshaft drive gear relation. 


51. Raise and support the vehicie. 
52. Remove #9102 crankshaft locking tool. 
53. Lower the vehicle. 
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54. Remove the high pressure fuel pump (4) (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY/FUEL 
INJECTION PUMP - REMOVAL). 


55. Rotate the engine and remove the left camshaft 
drive gear (3) lower bolt. 


NOTE: The left exhaust camshaft drive gear (3) 
dowel pin should align at approximately the 12 
O’clock position when viewing through the cam- 
shaft seal access hole. 


56. Rotate the engine back to TDC and check the 
alignment marks at the balance shaft, camshaft 
gear and crankshaft gear. 


57. Remove the timing chain tensioner (3). 


58. Remove the remaining left camshaft drive gear (3) 
retaining bolts. 


59. Separate the Jeft camshaft drive gear (3) and 
chain from camshaft. 
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60. Remove the left camshaft retainers (1 and 2) and 
camshafts. 


61. Remove the left camshaft drive gear. 


62. Using a slide hammer (2) and a screw, remove 
the left upper timing chain guide (4) retaining pin 
(1). 

63. Using a slide hammer and a screw, remove the 
left lower timing chain guide retaining pin (1). 


64, Remove the left lower timing chain guide fastener 
(2) and guide (1). 


NOTE: Do Not store the cylinder head on the seal- 
ing surface. The cylinder surface area may be 
damaged. 


65. Remove the left cylinder head glow plugs. 


66. Remove cylinder head and gasket from engine 
block. 
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RIGHT 


4. Disconnect negative battery cable. 
2. Remove engine cover (1) and brackets. 
3. Drain cooling system. 


4. Remove the turbocharger (Refer to 11 - EXHAUST 


LX 


SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - REMOVAL). 


NOTE: Observe the way the engine oii supply and 
return ports in the turbocharger adaptor align to 
the engine block for oil flow through the turbo- 
charger. Failure to do so will result in immediate 
turbocharger failure. 


5. Remove turbocharger oil housing adaptor (1). 


815fetef 
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6. Remove the intake manifold. 


7. Remove the accessory drive beit. 
8. Remove the belt tensioner (2). 


9. Rotate the engine by the vibration damper bolt, to 
TDC. 


10. 
11. 
12. 


Raise and support the vehicle. 
Remove right side starter blank. 


Disconnect the hydraulic cooling fan lines and 
capture the fluid in a approved and clearly marked 
container. 
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13. Remove the front off pan retaining boits. 
14. Lower the vehicle. 


15. Remove the breather / oil separator (1) assembly 
from the right cylinder head cover. 


16. Remove the right fuel injectors (6). 

17. Remove the fuel rail (3). 

18. Disconnect the vacuum supply hose from the vac- 
uum pump (4). 

19. Remove the vacuum pump (4). 


CAUTION: Exercise caution when servicing the 
cylinder head covers. If a cylinder head cover is 
damaged, the cylinder head must also he 
replaced. Do not rotate the engine without special 
cam holding tools #9555 if cylinder head covers 
are removed. 


NOTE: lf the cylinder head cover is difficult to 
remove, DO NOT PRY or damage the cover. Use a 
heat gun to warm the sealing surface until the 
cover can be removed. 


20. Remove the right cylinder head cover. 


COG 
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21. Observe the right camshaft gear alignment marks 
(2). If they are together, continue with the next 
step. If the right camshaft alignment marks are 
separated, rotate the engine by the vibration 
damper until camshaft marks align together and 
the vibration damper reaches TDC. 


22. Raise and support the vehicle. 
23. Install #9102 crankshaft lock (2). 


24. Lower the vehicle. 
25. Remove the cooling fan module. 
26. Remove the vibration damper using 8940 Puller. 


eaeree 
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27. Remove front timing chain cover (1). 


28. Paint mark or scribe the balance shaft (2) position 
to the engine block and timing chain. 


29. Paint mark or scribe the timing chain to crankshaft 
gear and camshaft drive gear relation. 


30. Raise and support the vehicle. 
31. Remove #9102 crankshaft locking tool! (2). 
32. Lower the vehicle. 


LX ENGINE - 3.0L TD SERVICE INFORMATION 9 - 2759 


33. Rotate the engine and remove the right camshaft 
drive gear (1) lower bolt. 


34. Rotate the engine back to TDC and check the 
alignment marks at the balance shaft, camshaft 
gear and crankshaft gear. 


35. Remove the timing chain tensioner (3). 


} ene 
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36. Remove the remaining right camshaft drive gear 
(2) retaining bolts. ‘e 


37. Separate the right camshaft drive gear (2) and 
chain from camshaft. 


38. Remove the right camshaft drive gear (2). 


81 Sffada 
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39. Remove the right camshafts retainers (1,2) and 
camshafts. 


815fc40a 


40, Remove the right upper timing chain upper guide 


(3). 


41. Remove the right lower timing chain guide (1). 


NOTE: Do Not store the cylinder head on the seal- 
ing surface. The cylinder surface area and may be 
damaged. 


42. Remove the right cylinder head glow plugs. 


43. Remove cylinder head and gasket from engine 
block. 
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CLEANING 


Thoroughly clean the engine cylinder head and cylinder block mating surfaces. Ciean the intake and exhaust man- 
ifold and engine cylinder head mating surfaces. Clean the injector bores. Remove all gasket material and carbon. 


Check to ensure that no fuel injector washer seals are left in the injector bores. 
Check to ensure that no coolant or foreign material has fallen into the tappet bore area. 
Remove the carbon deposits from the combustion chambers and top of the pistons. 


INSPECTION 


Use a straightedge and feeler gauge to check the flatness of the engine cylinder head and engine block mating 
surfaces. 


The minimum cylinder head thickness is 128.35 mm (5.0532 in.). 


INSTALLATION 
LEFT 


CAUTION: Inspect and measure all cylinder head | 
bolt lengths. if out of specification, replace as nec- 
essary (Refer to 9 - ENGINE/CYLINDER HEAD - 1 
STANDARD PROCEDURE). 


1. Clean and inspect gasket mating surfaces (Refer to 
9 - ENGINE/CYLINDER HEAD - CLEANING). 


2, Position correct head gasket on engine block. 
3. Place cylinder head on engine block. 


CAUTION: If new cylinder head bolts are used, do 
not lubricate the new cylinder head bolts. They 
already are coated with an anti scuff treatment. 


4. Tighten cylinder head bolts following procedure 
below. 
a. Tighten M12 cylinder head bolts 1 through 8, in | 
the sequence shown to 60 N-m (44 ft. ibs.). 
b. Tighten M8 bolts 9 and 10 to 20 N-m ( 177 in. 
ibs.). 
c. Tighten M12 cylinder head bolts 1 through 8, in the sequence shown an additional 90°. 
d. Recheck and tighten M8 bolts 9 and 10 to 20 N-m ( 177 in. Ibs.). 
e. And then again, Tighten M12 cylinder head bolts 1 through 8, in the sequence shown an additional 90°. 


815376 
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NOTE: Followers and tappets assemblies must be 
installed in same location as removed. 


§. Install the followers (2) and tappets (2) into their 
original positions. 

6. Install the glow plugs (1). Tighten glow plugs (1) to 
15 N-m (133 in. Ibs.). 


Se ee eee pee nt cae a i 
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7. Install the left exhaust camshaft. Tighten the retain- 
ing (2) fasteners to 8 N-m (71 in. Ibs.). 


8. Install the left intake camshaft. Tighten the retaining 
(1) fasteners to 8 N-m (71 in. lbs.). 


61 5fcd0a 


NOTE: Care must be taken to assure the proper 
exhaust camshaft to intake camshaft alignment is 
maintained. Before mating the drive gear to the 
camshaft gear a quick check will find the exhaust 
camshaft drive gear dowel (3) in the 12 O'clock 
position when viewed through the camshaft seal 
access hole. 


9. Align the camshaft marks (2) so the alignment 
marks are facing each other. 
10. Insert the timing chain, through the cylinder head, 
and on to the camshaft drive gear. 


BiSfabbS | 
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11. Align the balance shaft (2) with the scribe or paint 
mark. 


12. Once the camshaft drive gear is mated with the 
timing chain, install the camshaft drive gear on fo 
the camshaft and assure the balance shaft is 
aligned properly. 
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13. install the upper two of the three camshaft drive 
gear bolts. 


14. Install the left lower timing chain guide (1). 


815406 
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15. Install the left upper timing chain guide (4). 
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16. Install the timing chain tensioner (3). 
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17. Rotate the engine by the vibration damper bolt 
enough to gain access to the third camshaft drive 
gear bolt hole. 


18. Install the third camshaft drive gear retaining bolt 
and tighten the bolt to 18 N-m (13 ft. Ibs.). 


AMAL ES EAL 
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WARNING: If the camshaft, balance shaft and or 
crankshaft alignment marks are not aligned prop- 
erly immediate damage to the engine will occur. If 
the camshafts, balance shaft and or crankshaft do 
not align properly after rotating the engine to the 
original starting point, STOP and begin the align- 
ment procedure again. 


19. Rotate the engine back to TDC by the vibration 
damper bolt until the crankshaft, camshaft and 
balance shaft align TDC again. 
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WARNING: Check that all the timing chain fits 
properly on all the timing gears. Failure to do so 
will result in immediate engine damage. 


20. Apply a 1.5mm continuous bead of Mopar Engine 
Sealant RTV around the diameter of the timing 
chain cover (1) and Install the cover (1). Tighten 
the bolts to 8.4 N.m (74 in. Ibs.). 


21. Raise and support the vehicle. 


22. Install the 5 front oil pan to timing cover bolts. 
Tighten the bolts to 20 N-m (177 in. ibs.). 


23. Install #9102 crankshaft lock (2) into the starter 
access blank. 


24. Lower the vehicle. 
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25. Install the vibration damper. Tighten the bolts to 
200 N-m (148 ft. lbs.) and then an additional 90°. 


NOTE: Care must be taken not to get any engine 
sealer on the camshaft journals. 


26. Apply a 1.5mm continuous bead of Mopar Engine 
Sealant RTV (1) around the diameter of the left 
cylinder head cover, and install the cover with 
new camshaft seals. 


27. Tighten the bolts in three stages following the 
sequence provided. First to 4 N-m (35 in. Ibs.), 
then to 6 N-m (53 in. Ibs.), and then to 8.4 N-m 
(75 in. ibs.). 


> 4 


81Sfa8bb 


81Stetd1 


oa | 


8160acda | 


LX 


28. Install the oil filter housing bracket. Tighten the 
bolts to 13.8 N-m (122 in. ibs.). 

29. Install the high pressure pump. Tighten bolts to 
13.5 N-m (420 in. Ibs.). 

30. Install the belt idler pulleys (1). Tighten the bolts 
to 58 N-m (43 ft. Ibs.). 


31. Install the drive belt tensioner (2). Tighten the 
bolts to 58 N-m (43 ft. Ibs.). 


32. Install the drive belt. 


CAUTION: The right intake manifold upper thermo- 
stat housing bolts should be tightened to 8.4 N.m 
(74 in. ibs.). 


33. Install the intake manifold (4). Tighten bolts to 16 
N-m (142 in. ibs.), starting in the middle and tight- 
ening in a cross pattern outward until reaching the 
upper thermostat bolts on the right front manifold. 

34. Tighten the upper thermostat bolts on the right 
cylinder head to 8.4 N-m (74 in.lbs.). 


CAUTION: The fuel injector sealing washers MUST 
be replaced. DO NOT use the old sealing washers 
or double the sealing washers. 


35. Lubricate the fuel injector body (1), install the left 
fuel injectors (1) and new lower sealing washers. 


36. Install the injector retaining claws and tighten the 
bolts to 7 N-m plus 180 °(62 in. lbs. plus 180°). 
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37. Properly route and install the fuel return hoses (5) 
and connect them to the injectors. 


(cee 
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38. Properly route and connect the engine harness. 2 E 


39. Install the fuel rail (2). Tighten the bolts to 33 N-m 
(24 ft. Ibs.). 


CAUTION: Inspect the fuel lines for wear or dam- 
age, look closely around the flange area. Replace 
as necessary. DO NOT over tighten. 


40. Install the high pressure fuel lines, including the Meg a [ff 
fuel rail equalizing line. Tighten the line nuts to 27 / oo ae 
N-m (20 ft. Ibs.) 
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4). Install the fuel filter (2) and connect the harnesses 
(1) and hoses (3). 


S 
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CAUTION: Care must be taken when installing the 
turbocharger oi] housing adaptor (1). The gasket 
MUST be aligned properly with the oil housing 
passages or immediate damage to the turbo- 
charger will occur. 


42. Install the turbocharger oil housing adaptor (1) 
with the gasket tabs secured to the adaptor (1) 
Tighten bolts to 12 N-m (@ ft. Ios.). 


43. Install the turbocharger (Refer io 11 - EXHAUST 
SYSTEM/TURBOCHARGER  SYSTEM/TURBO- 
CHARGER - INSTALLATION). 


44. install ihe air control valve and resonator. 
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45. Install the charge air cooler inlet pipe and 
resonator. 


46. Install the cooling fan module. 

47. Install the heater hose bracket and secure hoses. 
48. Connect the vacuum pump supply hose. 
49, Raise and support the vehicle. 

50. Remove #9102 crankshaft lock (2). 

51. Install the starter blank. 

52. Connect the cooling fan hydraulic lines. 
53. Lower the vehicle. 

54, Fill the cooling system. 

55. Fill power steering system. 

56. Connect the negative battery cable. 


LX 
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57. Start engine, allow to warm, turn engine off and 
inspect for leaks (Refer to 14 - FUEL SYSTEM - 
WARNING). 

58. Purge the air from the power steering system 
using the scan tool. 

59. Install the engine cover brackets and engine 
cover (1). 


RIGHT 


1. Clean and inspect gasket mating surfaces. 

2. Position head gasket on engine block. Be sure the 
coolant passages align (part number should be fac- 
ing up). 

3. Place cylinder head on engine block. 


CAUTION: Inspect and measure all cylinder head 
bolt lengths. If out of specification, replace as nec- 
essary (Refer to 9 - ENGINE/CYLINDER HEAD - 
STANDARD PROCEDURE). Do Not lubricate new 
cylinder head bolts. They already are coated with 
an anti scuff treatment. 


4. Tighten cylinder head bolts following procedure 
below. 
a. Tighten M12 cylinder head bolts 1 through 8, in 
the sequence shown to 60 N-m (44 ft. Ibs.). 
b. Tighten bolts 9 and 10 to 20 N-m ( 177 in. Ibs.). 
c. Tighten 12 mm cylinder head bolts, 1 through 8, 
in sequence shown, an additional 90 degrees. 
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d. Recheck and tighten M8 bolts 9 and 10 to 20 N-m ( 177 in. Ibs.). 
e. And then again, tighten M12 cylinder head bolts, 1 through 8, in sequence an additional 90°. 
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NOTE: Followers and tappets assemblies must be 
installed in same location as removed. 


5. install the followers (2) and tappets (2) into their 
original positions. 


6. Install the glow plugs (1). Tighten glow plugs to 
12.5 N-m (100 in. lbs.). 
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7. Install the right exhaust camshaft. Tighten the 
retaining fasteners to 8 N-m (71 in. Ibs.). 


8. Install the right intake camshaft. Tighten the retain- 
ing fasteners to 8 N-m (71 in. [bs.). 


ify 
nes 
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NOTE: Care must be taken to assure the proper 
exhaust camshaft to intake camshaft alignment. 


9. Align the camshaft marks so the alignment marks 
are facing each other. 
10. Insert the timing chain, through the cylinder head, 
and on to the camshaft drive gear. 


Lx 


11. Align the balance shaft with the scribe or paint 
mark. 

12. Once the camshaft drive gear is mated with the 
timing chain, install the camshaft drive gear on to 
the camshaft and assure the balance shaft is 
aligned properly. 


13. Install the upper two of the three camshaft drive 
gear bolts. 


14. Install the right lower timing chain guide (2), seat 
the guide pin at the top, and tighten the guide bolt 
to 12 N-m (9 ft. Ibs.). 

15. Install the right upper timing chain guide (1), seat 
the guide pin at the top, and tighten the guide bolt 
to 12 N-m (9 ft. Ibs.). 
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16. Install the timing chain tensioner (3). 
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17. Rotate the engine by the vibration damper bolt 
enough to gain access to the third camshaft bolt 
hole. 

18. Install the third camshaft drive gear retaining bolt 
and tighten the bolt to 18 N-m (13 ft. Ibs.). 


WARNING: If the camshaft, balance shaft and or 
crankshaft alignment marks are not aligned prop- 
erly, immediate damage to the engine will occur. if 
the camshafts, balance shaft and or crankshaft do 
not align properly after rotating the engine to the 
original starting point, STOP and begin the align- 
ment procedure again. 


19. Rotate the engine back to TDC by the vibration 
damper bolt until the crankshaft, camshaft and 
balance shaft align TDC again. 


20. Tighten the two remaining camshaft drive gear 
bolts to 18 N-m (13 ft. Ibs.). 


a \ 
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WARNING: Check that all the timing chain fits properly on ail the timing gears. Failure to do so will result 
in immediate engine damage. 
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21. Add a 1.6 mm continuous bead of Mopar Engine 
Sealant RTV (1) to the timing chain cover and the 
front portion of the oil pan, then install the timing 
chain cover. Tighten the bolts to 8.5 N-m (74 in. 
Ibs.). 


22. Raise and support the vehicle. 


816006dd 


23. install the 5 front oil pan (2) to timing cover bolts. 
Tighten the bolts to 20 N-m (177 in. Ibs.). 


81 5fa8bo 


24. Install # 9102 crankshaft lock (2). 
25. Lower the vehicle. 


26. Install the vibration damper. Tighten the bolts to 
200 N-m (148 ft. Ibs.). and then an additional 90°. 
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NOTE: Care must be taken not to get any engine 
sealer on the camshaft journals. 


27. Add a 1.5 mm continuous bead of Mopar Engine 
Sealant RTV (1) to the cylinder head cover, then 
install the right cylinder head cover along with a 
new camshaft seal. 


816006db 


28. Tighten the bolts in three stages following the ou 
sequence provided. First to 4 N-m (35 in. Ibs.), 
then to 6 N-M (53 in. Ibs.) and then to 8.5 N-m 
(75 in. lbs.). 
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29. Install the oil separator (1) and housing adaptor 
(2) with new camshaft seal. Tighten the bolts to 11 
Nem (97 in. Ibs.). 


81606tbb 
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30. Align the pump drive gear (1) with the camshaft 
drive gear (3) and install the vacuum pump (2) 
with new gasket. Tighten bolts to 9 Nem (7 ft. 
ios.). 


31. Install the belt idler pulleys (1) Tighten the bolts to 
58 N-m (43 ft. Ibs.). 


32. Install the accessory drive belt tensioner (2). 
Tighten the bolts to 58 N-m (43 ft. Ibs.). 


33. Install the accessory drive belt. 


CAUTION: The right intake manifold upper thermo- 
stat housing bolts should be tightened to 8.5 N-m 
(74 in. Ibs.). 


34. Install the intake manifold (4). Tighten bolts to 16 
N-m (142 in. {bs.), starting in the middle and tight- 
ening in a cross pattern outward uniil reaching the 
upper thermostat bolts on the right front manifold. 


35. Tighten the upper thermostat bolts on the right 
cylinder head to 8.5 N-m (74 in.lbs.). 


! 
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CAUTION: The fuel injector sealing washers MUST 
be replaced. DO NOT use the old sealing washers 
or double the sealing washers. DO NOT apply 
injector body lubricant near the injector nozzles. 


36. Lubricate the fuel injector body, install the right 
fuel injectors and new sealing washers. 


37. Install the injector retaining claws (3) and tighten 
the bolts to 7 N-m, plus 180° (62 in. Ibs., plus 
180°). 

38. Properly route and install the fuel return hoses (2) 
and connect them to the injectors. 


39. Properly route and connect the engine harness 


(1). 


40. install the fuel rail (2). Tighten the bolts to 27 N.m 
(20 ft. Ibs.). 


CAUTION: Inspect the fuel lines for wear or dam- 
age, look closely around the flange area. Replace 
as necessary. DO NOT over tighten. 


41. install the high pressure fuel lines (3), including 
the fuel rail transfer line (1). Tighten the line nuts 
to 33 N-m (24 ft. Ibs.). 
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42. Install the fuel filter and connect the harnesses and hoses using Fuel Line Pliers 9539 Hose Clamp pliers. 


CAUTION: Care must be taken when installing the 
turbocharger oil housing adaptor. The gasket 
MUST be aligned properly with the oil housing 
passages or immediate damage to the turbo- 
charger will occur. 


43. Install the turbocharger oil housing adaptor with 
the gasket tabs secured to the adaptor. Tighten 
bolts to 12 N-m (9 ft. Ibs.). 


44, install the turbocharger (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - INSTALLATION). 


¢ 
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45. Install the charge air inlet pipe (1) and resonator 


4G. 


47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 


59. 


(3). 


install the air control valve and resonator (4). 


Install the cooling fan module. 

Connect the vacuum pump supply hose. 
Raise and support the vehicle. 
Remove #9102 crankshaft lock (2). 
install the starter blank. 

Connect the cooling fan hydraulic lines. 
Lower the vehicle. 

Fill the cooling system. 

Fill power steering system. 

install the strut tower support (2). 
Connect the negative battery cable. 


Start engine, allow to warm, turn engine off and 
inspect for leaks (Refer to 14 - FUEL SYSTEM - 
WARNING). 


Purge the air from the power steering system 
using the scan tool. 
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60. Install the engine cover brackets and engine 


cover (1). 


LX ENGINE - 3.0L TD SERVICE INFORMATION 


SEAL(S)-CAMSHAFT OIL 


REMOVAL 
LEFT 


1. Disconnect negative battery cable. (Refer to 8 - 


9 - 2781 


ELECTRICAL/BATTERY SYSTEM/CABLES - 
REMOVAL) 


2. Remove engine cover and bracket. 


8178e9e0 
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3. Remove air cleaner cover and inlet tube to turbocharger. 


9 
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9, 
10. Remove the turbo outlet to intercooler inlet air 


11. Remove the power brake booster vacuum fine 
12. Disconnect the power feed line from the alternator 


13. Remove the supply and return fuel lines. 
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Remove the high pressure line from the fuel pump 
and the fuel rail. 


Remove the bracket from the oil filter housing. 
Disconnect the fuel temperature sensor connector. 
Disconnect the fuel quantity solenoid connector. 
Remove the wiring harness retaining bolts and 
position the engine harness aside. 

Remove the bolts from the intercooler air chamber. 


tube. 


from the vacuum pump and position aside. 


and position aside. 
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14. Disconnect the EGR solenoid connector. 
15. Remove the EGR valve. 
16. Disconnect the fuel injector electrical connectors. 


17. Remove the fuel injector wiring harness from the 
cylinder head cover and position aside. 


18. Remove the left cylinder head fuel return line. 


19. Remove the high pressure fuel lines from the fuel 
injectors. 


20. Remove the fuel injectors. 


CAUTION: Care must be taken when removing the 
cylinder head cover. The cover is the camshaft 
retainer and end play interface. Do not pry on the 
cylinder head cover tabs. 


NOTE: Note the different length cylinder head 
cover bolts and their position for assembly pur- 
poses. 


21. Remove the cylinder head cover (2) fasteners and 
cover. 


22. Remove the left front camshaft oi! seal (2). ne Sean Aree ae ae NSS eee ee ga in ond a = 
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23. Remove the left rear camshaft oil seal (2). 


RIGHT 


1. Disconnect the negative battery cable. 
2. Remove the engine cover. 
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3. Remove the air inlet tube to the turbocharger along with the air cleaner cover (2). 

4, Remove the air control valve resonator (2). 25 
5. Remove the vacuum pump (1). 

6. Remove the oil level indicator fastener (4). 
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7. Remove the PCV (1) and rear housing adaptor (2}. 


8. Remove the injector cover. 
9. Remove the fuel rail (2). 


10. Remove the high pressure fuel lines at the injec- 


tors (3). 


Disconnect the return fuel hose from the injectors. 
12. Disconnect the fuel injector and camshaft position 


11. 


sensor wiring harness connectors and set aside. 


13. Remove the injectors. 
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14. Disconnect the heater hose bracket from the cyl- 


inder head cover. 


LX 


CAUTION: Care must be taken not to damage the 
cylinder head cover. if the sealant is difficult to 
separate, use a hand held heat gun and warm the 
area thoroughly along the sealer bead. 


NOTE: The rear camshaft seal is located inside the 
PCV housing adaptor assembly. 


15. Remove the cylinder head cover (3) and front seal 
(4). 


INSTALLATION 
LEFT 


1. Install the ieft front camshaft oil seal (2). 
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2. Install the left rear camshaft oil seal (2). 
3. Clean and inspect all sealing surfaces. 


Care must be taken not to get any engine 
sealant on the camshaft journals of the cylinder 


head cover. 


2 
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NOTE 


4. Install a 1/8 in bead of Mopar Engine RTV Gen Il 


sealant to the underside of the cylinder head cover 


- STANDARD 


ENGINE 


to 


(Refer 


PROCEDURE). 
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5. Carefully position the cylinder head cover and install the bolts into their original position. 


CAUTION: The cylinder head cover bolts are different lengths. Do not use the wrong length bolts or engine 
damage may result. 


6. Tighten cylinder head cover bolts in sequence, first to 4 N-m (35 in. Ibs.), and then repeat the sequence to 8.4 
N-m (75 in. ibs). 


7. Install the EGR valve. 


CAUTION: The fuel injector sealing washers MUST 
be replaced. DO NOT use the old sealing washers 
or double the sealing washers. 


NOTE: Care must be taken not to apply any lubri- 
cant to the fuel injector nozzles. 
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eS ei erres nie 


§-2790 ENGINE - 3.0L TD SERVICE INFORMATION 


8. Install the fuel injectors (1). Tighten the injector 
retaining claw bolt to 7 N-m (5 ft. fos.) and then an 
additional 180°. 


9. Re-position and secure the engine harness. 


10. Install the left fuel rail. Tighten the fuel rail bolts to 
11 Nem (8 in. Ibs.). 


it. Position the return fuel lines and secure to the 
injectors. Push down on the release lock tab to 
secure. 


12. Connect the fuel injector electrical connectors. 
13. Install the left rear engine cover bracket. 


81 Sta8b7 


14. Install the high pressure fuel lines from the fuel _ 
rail to injectors. Tighten the line connections to 27 ay = _— 
N-m (20 ft. Ios.). 

15. Install the fuel line from the high pressure pump 
to the left fuel rail. Tighten the retaining bolt to 30 
N-m (22 ft. Ibs.). 

16. Install the fuel supply line to the fuel filter and 
high pressure pump. 

17. Connect both fuel lines at the high pressure 
pump. 
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Install the air filter housing and tube. 


19. Connect the negative battery cable. 
20. Start the engine, 


18. 


run until warm, turn engine off and inspect for leaks (Refer to 14 - FUEL SYSTEM - WARN- 


ING). 


Install the engine cover (1). 


21. 
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RIGHT 


1. Clean all mating surfaces, 


NOTE: Care must be taken not to get any engine 
sealer on the camshaft journals. 


2, Apply a 1.5MM bead of Mopar ® Engine RTV Seal- 
ant (1) to the cylinder head cover. | 
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3. Place the camshaft seal into position. 


4. Install the cylinder head cover. Tighten the bolts in 
three stages following the sequence provided. First 
to 4 N-M (35 in. Ibs.), then to 6 N-M (53 in. Ibs.), 
and then to 8.4 N-M (75 in. Ibs.). 
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9. 


10. 


11. 


12. 
13. 


install the oil separator housing adaptor (2) with 
new camshaft seal. Tighten fasteners to 9 N-m (7 
ft. Ibs.). 


Install the oil separator (1). Tighten fasteners to 9 
N-m (7 ft. Ibs.). 


Secure the transmission tube fastener to the 
engine cover bracket. 


Secure the heater hose bracket (2) to the cylinder 
head cover. 


Secure the vacuum pump hose pipe to the cylinder 
head cover. 


Install the fuel injectors. Tighten hold down fasten- 
ers (3) to 7 N-m, plus 180° (62 in. lbs., plus 180°). 


Connect the camshaft position sensor (4) and fuel 
injector wiring harness connectors. 


Connect the return fuel hose (2) to each injector. 


Install the fuel rail, high pressure fuel lines and 
injector cover. 
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14. Secure the engine oil indicator tube (4) to the cyl- i 
inder head. Tighten fastener to 11 N-m (8 in. Ibs.). 


15. Install the vacuum pump (1). 
16. Install the air control valve resonator (2). 


8178e9e0 


17. Install the air cleaner outlet tube to the turbocharger and secure the air cleaner housing cover (2) 
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18. Connect the negative battery cabie. [ 


NOTE: (Refer to 14 - FUEL SYSTEM - WARNING). 


19. Start engine, allow to warm, turn engine off and 
inspect for leaks. 


20. Install the engine cover. 
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CAMSHAFT(S) 
DESCRIPTION 


The camshafts are multiple-piece components with six machined lobes that are mounted to a hollow shaft with an 
interference fit. The cam lobes are induction hardened. Each camshaft has four bearing journals except for the right- 
bank intake camshaft. Due to the longer length needed to accommodate the centrifugal oil separator, the right-bank 
intake camshaft has five bearing journals. The camshaft journals have the same diameter and are supplied with oil 
pressure through lubrication passages in the cylinder head journals. The cylinder head covers provide the upper 
bearing support for the camshafts. Each camshaft contains two retaining brackets, which prevent the camshafts 
from coming out of their journals when the cylinder head covers are removed. The retaining brackets are not 
designed to hold the camshafts if the engine is be rotated without the cylinder head covers. Special tool #9555 must 
be installed if the engine is rotated without the cylinder head covers. 


OPERATION 


Each cylinder has two intake and two exhaust valves, and one glow plug. Valve lash is controlled by hydraulic 
lifter/roller finger followers inside the cylinder head, in bores under the camshafts. The finger followers transfer the 
camshaft lobe movement into vertical valve movement. The valve moves by the lobe of the camshaft pressing down 
on the finger follower roller. 


The finger followers are located on top of the hydraulic lifters and the valves. The finger followers are not held rigidly 
into position; instead, they are held in position by resting on top of the valve and the hydraulic lifter pivoting ball. A 
holding clip secures the finger follower to the hydraulic lifter. 


WARNING: When the hydraulic lash adjusters are removed from the engine, they must be stored upright 
and in clean conditions. Install the finger followers and hydraulic lifters in the same location as removed. 


WARNING: Replacement of the camshaft will also require replacement of the finger followers and hydraulic 
lifters. 


REMOVAL 


LEFT 


1. Disconnect negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - REMOVAL) 
2. Remove engine cover. 
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3. Rotate the engine to TDC using the vibration ix 
damper bolt. 


4. Remove the main engine wiring harness retainers 
at the rear of the cylinder head cover. 


5. Remove the EGR valve. 
6. Remove the charge air inlet tube. ae 


7. Disconnect the fuel line hoses at the fuel rail, high 
pressure pump using 9539 Pliers. 


8. Disconnect the fuel lines at the left cylinder head. 


at | \ 
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9. Remove the fuel pipe bundle and set aside. 
10. Remove the oil filter housing support bracket. 
11. Remove the cylinder head cover. 


NOTE: The left exhaust camshaft gear alignment 
mark is located in the gear tooth valley. The left 
intake camshaft gear mark is located on the out- 
side of the tooth. 


12. Check the camshaft timing gears for alignment. 
The alignment marks should be touching and the 
exhaust camshaft drive gear alignment pin should 
be located at approximately 12 o’clock, when 
viewed from the front camshaft seal. 

13. Rotate the engine by the vibration damper bolt, 
past TDC to gain access to the lower camshaft 
drive gear bolt, and remove the bolt. 


14. Rotate the engine back to TDC and check cam- 
shaft gear alignment. 
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15. Remove the timing chain tensioner (3). 


16. Paint mark or scribe the timing chain to drive gear 


relation. 
17. Tie strap the timing chain to drive gear. 


18. Remove the remaining camshaft drive gear bolts 


and separate the drive gear from camshaft gear. 


19. Remove the intake and exhaust camshaft retain- 


ers. 
20. Remove the left cylinder head camshafts. 
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RIGHT 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES © - 
REMOVAL) 

2. Remove engine cover. 

3. Rotate the engine to TDC using the vibration 
damper bolt. 


817315 1b 


4. Remove the intake air resonator. 
. Remove the vacuum pump. 


6. Remove the oil level indicator tube (2) retaining 
bolt at the right cylinder head cover. 

7. Remove the crankcase breather assembly (4) from 
the right cylinder head cover. 

8. Remove the cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


oO 
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NOTE: The right exhaust camshaft gear alignment 
mark is located in the gear tooth valley. The left 
intake camshaft gear mark is located on the ouf- 
side of the tooth. 


815fa8bS 


9. Check the camshaft timing gears for alignment. 
The alignment marks should be touching and the 


exhaust camshaft drive gear alignment pin should 
be located at approximately 12 o’clock, when 
viewed from the front camshaft seal. 


10. Rotate the engine by the vibration damper bolt, 
past TDC to gain access to the lower camshaft 
drive gear bolt, and remove the bolt. 


11. Rotate the engine back to TDC and check cam- 
shaft gear alignment. 


81c36623 


12. Remove the timing chain tensioner (3). 


LX 


13. Paint mark or scribe the timing chain to drive gear 
relation. 


14. Tie strap the timing chain to drive gear. 


15. Remove the remaining camshaft drive gear bolts 
and separate the drive gear from camshaft gear. 


16. Remove the intake and exhaust camshaft retain- 
ers. 


17. Remove the left cylinder head camshafts. 


INSTALLATION 
LEFT 


1. Clean all mating surfaces. 


2. Lubricate camshafts with Mopar® Engine Oil Sup- 
plement, or equivalent. 


3. Carefully install camshafts onto cylinder head jour- 
nals and align the camshaft gear timing marks. 


4. Install the camshaft retainers and tighten each 
retaining bolt to 9 N-m (80 in. Ibs.). 


NOTE: If the camshaft endplay is not within spec- 
ification, replace the cylinder head and cylinder 
head cover. 


5. After camshafts are properly installed in cylinder 
head cover check end play of camshafts with a dial 
indicator. 
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NOTE: The left exhaust camshaft gear alignment 
mark is located in the gear tooth valley. The left 
intake camshaft gear mark is located on the out- 
side of the tooth. The alignment marks should be 
touching and the exhaust camshaft drive gear 
alignment pin should be located at approximately 
12 o’clock, when viewed from the front camshaft 
seal. 


815fa8bS 


6. Assure the proper positioning of the camshaft gear 
alignment marks and install the camshaft driven 
gear onto the exhaust camshaft alignment dowel. 


7. Install two of the drive gear bolts. Tighten the bolts A EX 
to 18 N-m (13 ft. Ibs.). ee a 
8. Assure proper positioning of the timing chain to 
drive gear paint or scribe marks and remove the tie 

strap. 

9. Rotate the engine by the vibration damper bolt 
enough to install the third camshaft drive gear bolt. 
Tighten the bolt to 18 N-m (13 ft. Ibs.). 

10. Rotate the engine back to TDC and check cam- 

shaft gear alignment. 


11. Install the timing chain tensioner. 
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12. Install the left front camshaft oil seal (2). 


13. Install the left rear camshaft oil seal (2). 


14. Clean and inspect all sealing surfaces. 


NOTE: Care must be taken not to get any engine 
sealant on the camshaft journals of the cylinder 
head cover. 


15. Install a 1/8 in bead of Mopar Engine RTV Gen II 
sealant to the underside of the cylinder head 
cover (Refer to 9 - ENGINE - STANDARD 
PROCEDURE). 
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16. Carefully position the cylinder head cover and install the bolts into their original position. 


CAUTION: The cylinder head cover bolts are different lengths. Do not use the wrong length bolts or engine 
damage may result. 


17. Tighten cylinder head cover bolts in sequence, first to 4 N-m (35 in. Ibs.), and then repeat the sequence to 8.4 
N-m (75 in. ibs). 
18. Install the EGR valve. 


CAUTION: The fuel injector sealing washers MUST 
be replaced. DO NOT use the old sealing washers 
or double the sealing washers. 


NOTE: Care must be taken not to apply any lubri- 
cant to the fuel injector nozzies. 
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19. Install the fuel injectors (1). Tighten the injector 
retaining claw bolt to 7 N-m (5 ft. Ibs.) and then 
an additional 180°. 


20. Re-position and secure the engine harness. 


21. Install the left fuel rail. Tighten the fuel rail bolts to 
11 N-m (8 in. Ibs.). 


22. Position the return fuel lines and secure to the 
injectors. Push down on the release lock tab to 
secure. 


23. Connect the fuel injector electrical connectors. 
24. Install the left rear engine cover bracket. 


25. Install the high pressure fuel lines from the fuel 
rail to injectors. Tighten the line connections to 27 
N-m (20 ft. Ibs.). 

26. Install the fuel line from the high pressure pump 
to the left fuel rail. Tighten the retaining bolt to 30 
N-m (22 ft. [bs.). 

27. Install the fuel supply line to the fuel filter and 
high pressure pump. 

28. Connect both fuel lines at the high pressure 
pump. 
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. Connect negative battery cable. 


Install the air filter housing and tube. 


. Connect the negative battery cable. 
. Start the engine, run until warm, turn engine off and inspect for leaks (Refer to 14 - FUEL SYSTEM - WARN- 


ING). 
Install the engine cover. 


Start engine, allow to warm, turn engine off and 
inspect for leaks (Refer to 14 - FUEL SYSTEM - 
WARNING). 


B17 3151b 
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RIGHT 


1. Clean all mating surfaces. 


2. Lubricate camshafts with Mopar® Engine Oil Sup- 
plement, or equivalent. 


3. Carefully install camshafts onto cylinder head jour- 
nals and align the camshaft gear timing marks. 


4. Instail the camshaft retainers and tighten each 
retaining bolt to 9 N-m (80 in. [bs.). 


NOTE: If the camshaft endplay is not within spec- 
ification, replace the cylinder head and cylinder 
head cover. 


5. After camshafts are properly installed in cylinder 
head cover check end play of camshafts with a dial 
indicator. 


NOTE: The right exhaust camshaft gear alignment 
mark is located in the gear tooth valley. The right 
intake camshaft gear mark is located on the out- 
side of the tooth. The alignment marks should be 
touching and the exhaust camshaft drive gear 
alignment pin should be located at approximately 
12 o’clock, when viewed from the front camshaft 
seal. 
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6. Assure the proper positioning of the camshaft gear alignment marks and install the camshafi driven gear onto the 


exhaust camshaft alignment dowel. 
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7. Install two of the drive gear bolts. Tighten the bolts 
to 18 N-m (13 ff. Ibs.). 

8. Assure proper positioning of the timing chain to 
drive gear paint or scribe marks and remove the tie 
strap. 

9. Rotate the engine by the vibration damper bolt 
enough to install the third camshaft drive gear bolt. 
Tighten the bolt to 18 N-m (43 ft. Ibs.). 

10. Rotate the engine back to TDC and check cam- 

shaft gear alignment. 


11. Install the timing chain tensioner (3). 


NOTE: Care must be taken not to get any engine 
sealer on the camshaft journals. 


12. Clean all mating surfaces. 


13. Apply a 1.5MM bead of Mopar ® Engine RTV 
Sealant (1) to the cylinder head cover. 
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14. Place the camshaft seal into position. 


15. Install the cylinder head cover. Tighten the bolts in 
three stages following the sequence provided. 
First to 4 N-M (35 in. ibs.j), then to 6 N-m 6 in. 
ibs.), and then to 8.4 N-m (75 in. lbs.). 


Bisse | 
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16. Install the oil separator housing adaptor (2) with 
new camshaft seal. Tighten fasteners to 9 N-m (7 
ft. ibs.). 


17. Install the oil separator (1). Tighten fasteners to 9 
Nem (7 ft. Ibs.). 


18. Secure the transmission tube fastener to the 
engine cover bracket. 


19. Secure the heater hose bracket (2) to the cylinder 
head cover. 


a 
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21. 


22. 


23. 
24. 


25. 


26. 
27; 
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Secure the vacuum pump hose pipe to the cylin- 
der head cover. 


install the fuel injectors. Tighten hold down fasten- 
ers (3) to 7 N-m, plus 180° (62 in. ibs., plus 180°). 


Connect the camshaft position sensor (4) and fuel 
injector wiring harness connectors. 


Connect the return fuel hose (2) to each injector. 


Install the fuel rail, high pressure fuel lines and 
injector cover. 


Secure the engine oil indicator tube (4) to the cyl- 
inder head. Tighten fastener to 11 N-m (8 in. !bs.). 


install the vacuum pump (1). 
Install the air control valve resonator (2). 
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28. install ihe air cleaner outlet tube to the turbocharger and secure the air cleaner housing cover (2) 
29. install the engine cover. 


30. Connect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


31. Start engine, allow to warm, turn engine off and 


inspect for leaks (Refer to 14 - FUEL SYSTEM - 
WARNING). 


— 
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CYLINDER HEAD COVER 
DESCRIPTION 


The 3.0L cylinder head covers are made of cast alu- 
minum and incorporate a oil drain back hole for the 
crankcase ventilation (CCV) system. The covers serve 
as engine noise inhibitors and are specifically 
designed to act as camshaft main caps and thrust 
washers. Care must be taken when sealing the cover 
as too much sealant, or sealant installed improperly 
may effect camshaft main cap clearances. 


REMOVAL 
LEFT 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~~ - 
REMOVAL) 


2. Remove engine cover (1) and bracket. 
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3. Remove air cleaner cover (2) and inlet tube to turbocharger. 


4. Remove the high pressure line (2) from the fuel 


\ 


\ 
\ 


pump and the fuel rail. 
5. Remove the bracket (3) 


from the oil filter housing. 


6. Disconnect the fuel temperature sensor connector 


(4). 


7. Disconnect the fuel quantity solenoid connector. 


8. Remove the wiring harness retaining bolts and 


position the engine harness aside. 
9. Remove the bolts from the intercooler air chamber. 


10. Remove the turbo outlet to intercooler inlet air 


tube (1). 


‘91794047 


g- 
11. Remove the power brake booster vacuum line (2) 


12. Disconnect the power feed line from the alternator 
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from the vacuum pump and position aside. 


and position aside. 


13. Remove the supply and return fuel lines (1). 


14. 
15. 
16, 
17. 


18. 
19. 


20. 


Disconnect the EGR solenoid connector. 
Remove the EGR valve (2). 
Disconnect the fuel injector electrical connectors. 


Remove the fuel injector wiring harness from the 
cylinder head cover and position aside. 


Remove the left cylinder head fuel return line. 


Remove the high pressure fuel lines from the fuel 
injectors. 


Remove the fuel injectors (1). 


LX 
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CAUTION: Care must be taken when removing the 
cylinder head cover. The cover is the camshaft 
retainer and end play interface. Do not pry on the 
cylinder head cover tabs. 


CAUTION: The cylinder head cover is sealed with 
Mopar sealant that may be difficult when separat- 
ing components. If the component are difficult to 
separate heat the sealed edges or area with a heat 
gun. DO NOT use any heat source that works with 
flame. 


NOTE: Note the different length cylinder head 
cover bolts and their position for assembly pur- 
poses. 


21. Remove the cylinder head cover (2) fasteners and ‘ He ; Bisaebé 
cover. 


RIGHT 


a} 


aca a 
| 
| 


8178e9e0 


1. Disconnect negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - REMOVAL) 
2. Remove engine cover and bracket. 
3. Remove air cleaner cover and inlet tube to turbocharger. 
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Remove the wiring harness retaining bolts and position the engine harness aside. 
Remove the bolts from the intercooler air chamber. 

Remove the turbo outlet to intercooler inlet air tube (1). 

Remove the power brake booster vacuum line from the vacuum pump and position aside. 


LX 


' 817949%e 


8. Remove the top two bolts (5) from the vacuum pump. 

3. Remove the PCV (2). 

10. Remove the exhaust system bracket (1) from the right cylinder head. 
11. Remove the bolt from the oil level indicator tube and position aside. 
12. Disconnect the power feed line from the alternator and position aside. 
13. Remove the high pressure line (4) from the right fuel rail. 

14. Remove the supply and return fuel lines. 

15. Disconnect the camshaft position sensor (CMP). 

16. Remove the CMP (6). 
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17. Disconnect the fuel injector electrical connectors. 

18. Remove the fuel injector wiring harness from the cylinder head cover and position aside. 
19. Remove the left cylinder head fuel return line. 

20. Remove the high pressure fuel lines from the fuel injectors. 

21. Remove the fuel injectors. 


CAUTION: Care must be taken when removing the cylinder head cover. The cover is the camshaft retainer 
and end play interface. Do not pry on the cylinder head cover tabs. 


CAUTION: The cylinder head cover is sealed with Mopar sealant that may be difficult when separating com- 
ponents. If the component are difficult to separate heat the sealed edges or area with a heat gun. DO NOT 
use any heat source that works with flame. 


NOTE: Note the different length cylinder head cover bolts and their position for assembly purposes. 


22. Remove the cylinder head cover fasteners and cover. 


INSTALLATION 
LEFT 


1. Clean and inspect all sealing surfaces. 


NOTE: Care must be taken not to get any engine 
sealant on the camshaft journals of the cylinder 
head cover. 


2. Install a 1/8 in bead of Mopar® Engine RTV Gen Il 
sealant to the underside of the cylinder head cover 
(Refer to 9 - ENGINE - STANDARD 
PROCEDURE). 
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3. Carefully position the cylinder head cover and install the bolts into their original position. 


CAUTION: The cylinder head cover bolts are different lengths. Do not use the wrong fength bolts or engine 
damage may result. 


4. Tighten cylinder head cover bolts in sequence, first to 4 N-m (35 in. lbs.), and then repeat the sequence to 8.4 
Nem (75 in. tbs). 
5. Install the EGR valve. 


CAUTION: The fuel injector sealing washers MUST 
be replaced. DO NOT use the old sealing washers 
or double the sealing washers. 


NOTE: Care must be taken not to apply any lubri- 
cant to the fuel injector nozzles. 


6. Install the fuel injectors. Tighten the injector retain- 
ing claw bolt to 7 N-m (5 ff. los.) and then an addi- 
tional 180 degrees. 

7. Re-position and secure the engine harness. 

8. Install the left fuel rail. Tighten the fuel rail bolts to 
11 N-m (8 in. Ibs.). 


9. Position the return fuel lines and secure to the 
injectors. Push down on the release lock tab to 
secure. 

10. Connect the fuel injector electrical connectors. a aces 81794464 

11. Install the left rear engine cover bracket. 
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12. Install the high pressure fuel lines from the fuel 
rail to injectors. Tighten the line connections to 27 
Nem (20 ft. Ibs.). 


13. Install the fuel line from the high pressure pump 
to the left fuel rail. Tighten the retaining bolt to 30 
Nem (22 ft. Ibs.). 

14. install the fuel supply line to the fuel filter and 
high pressure pump. 

15. Connect both fuel fines at the high pressure 
pump. 
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16. Install the air filter housing and tube. 
17. Connect the negative battery cable. 


18. Start the engine, run until warm, turn engine off and inspect for leaks (Refer to 14 - FUEL SYSTEM - WARN- 
ING). 


RIGHT 


1. Clean and inspect all sealing surfaces. 


NOTE: Care must be taken not to get any engine sealant on the camshaft journals of the cylinder head 
cover. 


2. Install a 1/8 in bead of Mopar Engine RTV Gen |! sealant to the underside of the cylinder head cover (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 


CAUTION: The cylinder head cover bolts are different lengths. Make sure to install the bolts into their orig- 
inal position. 
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3. Carefully position the cylinder head cover and install the bolts into their original position. 


4. Tighten cylinder head cover boits in sequence, first to 4 N-m (35 in. Ibs.), and then repeat the sequence to 8.4 
N-m (75 in. Ibs). 


CAUTION: Make sure to replace the lower copper washer seal on the injector. DO NOT re-use the old seal, 
DO NOT double the seals. 


5. Install the fuel injectors. Tighten the retaining claw bolis to 7 N-m (5 ft. Ibs.) and then an additional 180°. 
6. Install the CCV housing. Tighten the fasteners to 9 N-m (80 in. Ibs.). 
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7. Install the vacuum pump. Tighten the fasteners to 9 N-m (80 in. Ibs.). 

8. Install the EGR air control valve resonator. Tighten the fasteners to 9 N-m (80 in. {bs.). 
9. Install the oi! Jevel indicator tube fastener. Tighten the bolt to 11 N-m (97 in. Ibs.), 

10. Install the AC / heater hose bracket. Tighten the bolts to 9 N-m (80 in. Ibs.). 

11. Install the fuel rail. Tighten bolts to 9 N-m (80 ft. Ibs.). 


NOTE: Inspect all fuel lines for damage or wear. Replace as necessary. DO NOT over tighten the fuel line 
nuts. 


12. Install the fuel injector high pressure lines. Tighten line nuts to 33 N-m (24 ft. Ibs.). 

13. Position the engine wiring harness and connect the CMP, fuel rail pressure sensor and fuel injectors. 
14. Connect the fuel return hoses to fuel injectors, pushing down on the hose retainers. 

15. Install the air cleaner cover and inlet tube. 

16. Install the rear engine cover bracket. 

17. Connect the CCV hose to air inlet tube and connect the CCV heater wiring harness connector. 

18. Install the engine cover. 

19. Install the strut tower support. 

20. Install the coolant reservoir. 

21. Connect the negative battery cable. 

22. Start engine, allow to warm, turn engine off and inspect for leaks (Refer to 14 - FUEL SYSTEM - WARNING). 
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ARMS-ROCKER 
DESCRIPTION 


The rocker arms (1) are located on the top of the 
hydraulic lifters (2) and the valves. The rocker arms 
are not held rigidly into position; instead they are held 
in position by resting on top of the valve and the 
hydraulic lifter pivoting ball. A hoiding clip (3) secures 
the rocker arm to the hydraulic lifter. 


OPERATION 


The rocker arms are used as a link between the camshaft and valves. As the camshaft rotates, the lobes of the 
camshafis apply downward pressure on the rocker arms. This pressure is then transmitted to the valves which 
causes the valves to open. 


REMOVAL 


1. Remove the appropriate camshafts. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CAMSHAFT(S) - LEFT 
- REMOVAL) or (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - RIGHT - REMOVAL). 


2. Remove the rocker arm (1) and lifter (2) assembly. 


NOTE: When the hydraulic lifters are removed 
from the engine, they must be stored upright and 
in clean conditions. 


3. Separate the rocker arm from the lifter. 


L ee ee ne 
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INSTALLATION 


1. Assemble the rocker arm (1) to the hydraulic lifter o ner eee 
(2) with the retaining clip (3). 

2. Install the rocker arm and lifter assembly onto the 
cylinder head. 


3. Install the camshaft(s). (Refer to 9 - ENGINE/CYL- 
INDER HEAD/CAMSHAFT(S) - LEFT - INSTALLA- 
TION) or (Refer to 9 - ENGINE/CYLINDER HEAD/ 
CAMSHAFT(S) - RIGHT - INSTALLATION). 


Lx 


LIFTERS-HYDRAULIC 
DESCRIPTION 


Valve lash is controlled by hydraulic lifters (2) located 
inside the cylinder head, in tappet bores below the 
camshafts. 


REMOVAL 


1. Remove the appropriate camshafts. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CAMSHAFT(S) - LEFT 
- REMOVAL) or (Refer to 9 - ENGINE/CYLINDER 
HEAD/CAMSHAFT(S) - RIGHT - REMOVAL). 


2. Remove the rocker arm (1) and lifter (2) assembly. 


NOTE: When the hydraulic lifters are removed 
from the engine, they must be stored upright and 
in clean conditions. 


3. Separate the lifter from the rocker arm. 
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INSPECTION 


1. Clean each lifter assembly in cleaning solvent to a a 
remove all varnish and sludge deposits. Inspect for 
indications of scuffing on the side and base of each 
lifter body (2). 


2, Squeeze the lifter and be sure that the spring 
returns the lifter to its correct position. 


3. Inspect the retaining clip (3) and rocker arm (1) 
roller for damage or excessive wear. 


4. Replace any worn or damaged components. 


815a7fac 


INSTALLATION 


CAUTION: When the hydraulic lash adjusters are a 
removed from the engine, they must be stored 
upright and in clean conditions. Install the finger 
followers and hydraulic lifters in the same location 
as removed. 


CAUTION: Replacement of the camshaft will also 
require replacement of the finger followers and 
hydraulic lifters. 


1. Assemble the hydraulic lifter (2) to the rocker arm 
(1) with the retaining clip (3). 

2. Instail the rocker arm and lifter assembly onto the | 
cylinder head. 


3. Install the camshaft(s). (Refer to 9 - ENGINE/CYL- 
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TION) or (Refer to 9 - ENGINE/CYLINDER HEAD/ 
CAMSHAFT(S) - RIGHT - INSTALLATION). at 
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BLOCK-ENGINE 
DESCRIPTION 


a 


81518578 


The 3.0L engine utilizes a cast aluminum cylinder block (2) molded around cast iron piston sleeves (1). The cylinder 
angle is 72 degrees with cylinder spacing at 106 mm (4.173 in.). The cylinder block (2) has increased rigidity that 
reduces structural flexing, plus a fractured connecting rod cap design that can not distort connecting rod cap fit. The 
liner (1) surface is honed to a cross hatch angle between 40°-60°. 


There is a stamped cylinder liner grading identification number located on the left front of the engine block, below 
the high pressure pump location. This identification mark (A, X, or B) is used for piston selection. For example, an 
“X” cylinder liner can use an “A”, “X” or “B” piston. An “A” cylinder liner can only use an “A” or an “X” piston, and 
a “B” cylinder liner can only use a “X” or a “B” cylinder liner. 


LX 


ENGINE - 3.0L TD SERVICE INFORMATION 


9 - 2826 
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Cylinders are numbered front to back, beginning with the right bank. The right bank cylinders are numbered 1, 2, 3. 


The left bank cylinders 4, 5, 6. The injection order of the engine is 1-4—2-5~-3-6. 
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CRANKSHAFT 

DESCRIPTION 

The crankshaft (1) for the 3.0L is a forged steel type ~ SUE aT 


design with four main bearing journals. The third 
crankshaft support controls crankshaft thrust. The 
bearing identification for the upper crankshaft main 
journals is etched into the engine block below the high 
pressure pump and the proper lower bearing selection 
can be found etched in the front of the crankshaft. 
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OPERATION 


The crankshaft transfers force generated by combustion within the cylinder bores to the flexibility. The crankshaft 
has six separate throws arranged at different angles (splayed) to reduce second order free movements of inertia. 
Following the injection order 1-4-2-5-3-6, the crankshaft throw angles alternate between 48° and 192°. 


in the injection order, together with the splayed throws and the 72° V-block, produce injection intervals of 120° (even 
fire). After ignition TDC of cylinder number 1, the crankshaft turns 120° to reach TDC of cylinder number 4. The 
120° angle (even fire) is the result of the 48° throw angle plus the 72° cylinder block angle. 


STANDARD PROCEDURE 
MEASURE CRANKSHAFT AND BLOCK JOURNALS 


NOTE: After any bearing damage occurred, remove all debris which is present in the main oil gallery, con- 
necting rod bores, and in the crankshaft and oil galleries. Include removal of the inserting stee! ball of the 
main oil gallery before cleaning. 


1. Remove crankshaft. 
2. Clean all engine parts thoroughly. 


CAUTION: Replace ail of the connecting rods when ever any of the rod cap bolts are loosened or bearing 
caps are removed 


. Inspect crankshaft, replace as necessary. 

. Inspect crankcase for damage. 

. Inspect crankshaft main bearing caps for damage. 

. Install the crankshaft main bearing caps and check for out of round. Replace as necessary. 
. Remove the main bearing caps and install the crankshaft with the correct selected bearings. 


“NO OF - © 


NOTE: Radial mounting of the main bearings of standard size crankshaft is possibile by assigning the color- 
coded bearing shells. The upper main bearings can be identified by the four digit mark etched on the 
engine block below the high pressure pump. The lower main bearings can be identified by the code etched 
on the front of the crankshaft hub. 
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ASSIGNING CRANKSHAFT MAIN BEARING SHELLS 


The upper main bearings can be identified by the four digit mark etched in the block below the high pressure pump. 
The lower main bearings can be identified by the code etched on the front of the crankshaft hub. This color code 
indicates which bearing shell halves are to be used. 


8. Select the correct bearing shells based upon the crankcase and crankshaft identification marks. 
9. Mount crankshaft axially using the thinnest thrust washer. 


10. Inspect crankshaft end play. If the crankshaft end play is out of specification, remove the crankshaft and install 
the larger thrust shim. repeat the procedure until crankshaft end play is within specification. 


11. Mount the crankshaft axially again and check each main bearing oil clearance with plasti-gauge. For bearing 
clearance specifications, (Refer to 9 - ENGINE - SPECIFICATIONS). 


CHECKING CRANKSHAFT END PLAY 


1. Mount a dial indicator to a stationary point at rear of engine. Locate the probe perpendicular against the rear of 
the crankshaft. 

2. Move the crankshaft all the way to the front of its travel. 

3. Zero the dial indicator. 


4. Move the crankshaft all the way to the rear of it’s travel and record the reading on the dial indicator. For crank- 
shaft end play clearances refer to the engine specification chart (Refer to 9 - ENGINE - SPECIFICATIONS). 


REMOVAL - CRANKSHAFT 


1. Remove the engine cover. 


2. Remove the engine from the vehicle. (Refer to 9 - | 
ENGINE - REMOVAL) 
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3. Remove the flex plate. 


4. Remove the turbocharger. 
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5. Remove the fuel fitter. 
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7. Remove the intake manifold. 


ae 
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8. Remove the exhaust manifolds. 


9. Rernove the oil filter assembly. 

10. Remove the water pump. 

11. Remove the air flow control valve assembly. 
12. Disconnect and remove the engine harness. 
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13. 


15. 


16. 


17. 


Remove the vacuum pump. 
Remove the windage tray and lower oil pan. 


(Refer to 9 - ENGINE/LUBRICATION/OIL PAN - 
REMOVAL) 


Remove the oil pump pickup tube. (Refer to 9 - 
ENGINE/LUBRICATION/OIL PUMP - REMOVAL) 


Remove the upper oil pan. (Refer to 9 - ENGINE/ 
LUBRICATION/OIL PAN - REMOVAL) 


Remove the oil pump. (Refer to 9 - ENGINE/LU- 
BRICATION/OIL PUMP - REMOVAL) 


I 
8179597b 


LX 


18. 


19. 
20. 


21. 


22. 


23. 


Remove the timing chain cover. (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL) 


Remove the timing chains. 


Remove the timing chain tensioner. (Refer to 9 - 
ENGINE/VALVE TIMING/TMNG ~ BELT/CHAIN 
TENSIONER&PULLEY - REMOVAL) 

Remove the right cylinder head. (Refer to 9 - 
ENGINE/CYLINDER HEAD - REMOVAL) 
Remove the left cylinder head. (Refer to 9 - 
ENGINE/CYLINDER HEAD - REMOVAL) 


Remove the crankshaft ol! seal. 


CAUTION: Do not allow the connecting rods to 
nick or score the crankshaft during assembly or 
disassembly. 


CAUTION: Do not allow the connecting rods to 
touch the oil jets. Serious engine damage can 
occur if the oll jets are bent or misaligned. 
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24. Remove the pistons and connecting rods. (Refer 
to 9 - ENGINE/ENGINE BLOCK/PISTON & CON- 
NECTING ROD - REMOVAL) 


25. Remove the oil jets. (Refer to 9 - ENGINE/LUBRI- 
CATION/OIL JET - REMOVAL) 


26. Remove the crankshaft main bearing caps. 
27. Remove the crankshaft. 

28. Remove the thrust washer. 

29. Remove the crankshaft bearings. 


Lx 
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INSTALLATION 


CAUTION: IT IS CRITICAL THAT BOTH HALVES OF 
THE CRANKSHAFT SUPPORT ARE ALIGNED 
PROPERLY WITH THE ENGINE TO SUPPORT 
ENGINE OIL MANAGEMENT. 


1. Assure that all crankshaft support witness marks 
are pointing toward the front of the engine and 
install special tool VM.1069 onto the front of the 
crankshaft (Refer to 9 - ENGINE/ENGINE BLOCK/ 
CRANKSHAFT MAIN BEARINGS - INSTALLA- 
TION). 


CAUTION: If installing a new crankshaft support 
retainer, there are two oil passages in the crank- 
shaft carrier. One of the passages has an internal 
shoulder, that once aligned properly, is used for 
installing the crankshaft support retainer/balance 


shaft oif supply. 


2. 


9. 


10. 
11. 


12. 
13. 
14. 
15. 
16. 
17. 


. Carefully guide the crankshaft into the engine 


. Insert and seat the crankshaft support retainers 81 60f0a8 


identify the correct positioning of the crankshaft 
support oil passage. The bolt heads for the crank- 
shaft support retainers should be facing toward the 
balance shaft. 


block, aligning the crankshaft support(s) to engine 
block witness marks. This will align the crankshaft 
support oil passages with the crankshaft support 
retainer access hole(s). 


with new o-rings. 


. Remove special tool VM.1069 from crankshaft. 
. Align the crankshaft sensor tone ring witness marks with the crankshaft and install the crankshaft sensor tone 


ring. Tighten fasteners to 14.6N-m (124 in. Ibs.). 


. Install crankshaft gear 
. Install rear main bearing support in engine block aligning witness marks with the engine block. Be sure to align 


oil hole in rear main bearing support with the lubrication port in the engine block. 
Install adapter plate and retaining bolts. Torque bolts to 45.1 N-m (83 ft. Ibs.) and screws to 78.5 N-m (58 ft. Ibs.). 
install flex plate (Refer to 9 - ENGINE/ENGINE BLOCK/FLEX PLATE - INSTALLATION). 


Install piston and connecting rod assemblies (Refer to 9 - ENGINE/ENGINE BLOCK/PISTON & CONNECTING 
ROD - INSTALLATION). 


Install oll jets (Refer to 9 - ENGINE/LUBRICATION/OIL JET - INSTALLATION). 

install balance shaft assembly (Refer to 9 - ENGINE/VALVE TIMING/BALANCE SHAFT - INSTALLATION). 
install oil pump pickup tube (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

Install ail pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

install cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 


install cylinder head cover/intake manifold (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COV- 
ER(S) - INSTALLATION). 


18. Install timing belt inner cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 

19. Install timing belt (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT/CHAIN AND SPROCKETS - INSTALLA- 
TION). 


. Connect special tool 6958 to the crankshaft hub. Tighten fastener to 304 N-m (203 ft. lbs.). 
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21. Install timing belt outer cover (Refer to 9 - ENGINE/VALVE TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 


22. Install engine in vehicle. 


23. Fill engine oil with proper oil to correct level (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - SPEC- 
IFICATIONS). 


Lx 


BEARINGS-CRANKSHAFT MAIN 
DESCRIPTION 


The bottom of the cylinder block has provisions for 
mounting the main bearing caps and the oil jets. Four 
main bearing caps (1) made of gray cast iron are 
bolted to the cylinder block. Each main bearing cap 
has six mounting bolts, four vertical and two horizon- 
tal. The horizontal (cross) bolts add increased rigidity 
to the cylinder block, 


The number three main bearing cap serves as the 
thrust washer (5) location. 
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The upper main bearings have a bi-metal construction 
and feature oil supply holes and center grooves for 
lubrication of the main journals. The lower main bear- 
ings have tri-metal construction to provide strength 
where it is needed, 


MAIN BEARING SELECTION 


2.255mm-2.260mm 
(0.0888-0.0890 in.) 


2.265mm-2.270mm 
: vee 2.270mm-2.275mm 
(0.0894-0.0896 in.) 


The upper main bearings are available in three different thicknesses and the lower bearings in five. A color coded 
mark on the side of the bearing is used to identify it’s thickness. Each color coded bearing is matched to it’s respec- 
tive journal. The select fit is obtained by matching the color coded bearings to grade identification marks on the 
cylinder block and crankshaft. Letters marked on the cylinder block identify the color of each upper-half main bear- 
ing, while letters marked on the front end of the crankshaft indicate the color of each lower half main bearing. 
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STANDARD PROCEDURE - MAIN BEARING SELECTION 


The 3.0L V6 diesel engine uses select fit main bearings. The upper main bearings have a bimetal construction and 
feature oil feed holes and center grooves to allow lubrication of the main journals. The lower main bearings (main 
cap side) are subject to the higher specific loads and have a three-metal construction to provide strength where it 
is needed. The upper and lower bearing locking tabs are mirrored to ensure proper orientation. 


1. The upper main bearings are available in three different thicknesses and the lower bearings in five differant thick- 
nesses. 


2. Each main bearing cap is marked with a number. The caps are numbered one through four, beginning at the 
front of the cylinder block. 


3. The main bearing caps are machined with the crankcase and must not be interchanged. The caps are offset from 
the center by 1.1 mm (0.043 in.) to the left side of the block. The offset allows the main bearing caps to be 
installed in one position only. When correctly installed, the boss on the main bearing cap points to the left side 
of the block. 

4. The heads on the left side bolts on the number two main bearing cap have threaded holes for fastening the oil 
pump bracket. The left outermost bolt on main bearing cap number three is used to fasten the oil windage tray. 


Main Bearing Classification 


Each color coded bearing is matched to its respective journal for the best fit possible (select fit). In production, the 
select fit is obtained by matching the color coded bearings to grade identification marks on the cylinder block and 
crankshaft. Letters marked on the cylinder block identify the color of each upper-half main bearing, while letters 
marked on the front end of the crankshaft indicate the color of each lower-half main bearing. 


A group of four letters located on the machined surface of the cylinder block, above the engine identification num- 
ber, identifies the upper-half main bearings installed. 

« B indicates a blue bearing. 

e« G indicates a green bearing. 

e FR indicates a red bearing. 
The front end of the crankshaft is engraved using a laser marking technology. A group of letters identifies. A group 
of letters identifies the color of each lower-half main bearing. 

* B indicates a blue bearing. 

® G indicates a green bearing. 

¢ R indicates a red bearing. 

e W indicates a white bearing. 

e W indicates a white bearing. 

« ¥V indicates a violet bearing. 
Check the grade identification marks on the cylinder block and crankshaft to properly select the main bearing. For 


example, if the crankshaft has the letter “B” in position number 2 and the cylinder block has the letter “R” in position 
number 2, the proper select bearing color code is red for the upper main bearing and blue for the lower main bear- 


ing. 
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Main Bearing Thrust Washers 
The thrust washers in the number three main bearing cap have two locating tabs to prevent them from rotating and 
to prevent incorrect assembly. The oil grooves in the thrust washers musi face the crankshaft thrust surfaces. Select 
fit thrust washers are matched to the crankshaft depending on the journal width. Two different thicknesses are avail- 
able. The thrust bearing selection is obtained by matching the color-coding of the thrust bearing to the crankshaft 
journal width digit engraved on the front end of the crankshaft. 

e The 0 digit represents a colorless thrust washer. 

e The 1 digit represents a thrust washer with a red color code. 
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SEAL - CRANKSHAFT OIL - FRONT 
REMOVAL 


1. Disconnect negative battery cable. 


2. Raise and support the vehicle. 
3. Remove both front lower splash shields. 
4 


. Remove the transmission thermal bypass valve 
and the cooler lines between the block and 


transmission. bas 
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5. Remove the starter blank. 


6. Install # 9102 crankshaft lock (1). 
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7. Release the accessory drive belt tension by reset- 
ting the drive belt tensioner and installing a retain- 


ing pin. 


\ 


8. Remove the vibration damper bolt. 
9. Install #9544 (1) vibration damper puller. 
10. Remove the vibration damper (2). 


CAUTION: Care must be taken when removing the 
crankshaft seal. DO NOT damage or gouge the 
timing chain cover. 


SA 


ANS 
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11. Using suitable seal puller, remove the front crank- 
shaft seal. 
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INSTALLATION 


NOTE: To prevent potential oif leaks, DO NOT 
touch the front crankshaft inner seal. Always han- 
die the seal from the outer diameter. 


eases 


1. Clean timing chain cover (1) seal surface. 


NOTE: Keep seal centered in the timing chain | 
cover at all times. 


2. Install crankshaft oil seal (2) using Installer 8936A. 


3. Align the alignment key in the crankshaft with the 
key way in the damper and install the vibration 
damper. Torque bolt to 304 N-m, plus 90° (224 
ft.lbs., plus 90°). 


4. Position the drive belt back onto the pulleys and eee e. - —_ 
release the belt tensioner. 
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5. Remove #9102 crankshaft lock (1). 


6. Install the transmission thermal bypass valve (2) 
and transmission cooler lines (1). 


7. Install the intermediate and front underbody splash 
shields. 


8. Lower the vehicle. 
9. Connect negative battery cable. 
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SEAL-CRANKSHAFT OIL - REAR 
DESCRIPTION 


WARNING: NOTE: When servicing the oil pan, the 
transmission and flex plate must be removed to 
access the rear main seal carrier fasteners. 


The rear main seal carrier (1) is located behind the 
flex plate. The rear main seal carrier is bolted to the 
cylinder block and oil pan. The rear main seal (2) is 
molded to the carrier and is not serviceable. The rear 
main seal carrier must be replaced if an oil leak or 
seepage occurs. 


REMOVAL 
1. Remove the transmission. (Refer to 21 - TRANS- 
MISSION/AUTOMATIC - NAG1 - REMOVAL) 


2. Remove the bolts holding the flex plate to the 
crankshaft (3). 


3. Remove the flex plate. 

4. Remove the bolts holding the rear main seal carrier 
(1) to the engine block and oil pan. 

5. Remove the rear main seal carrier (1) from the 
engine block and oil pan. 

6. Clean sealant residue from the engine block and oil 
pan. 
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INSTALLATION 


1. Apply sealant 1.5 mm (.059 in) wide, MOPAR 
Engine Sealant / RTV Silicone Rubber Adhesive (2) 
to the rear main seal carrier (1). Install the rear oil 
seal cover within 10 minutes after applying sealing 
compound. Do not spread the sealing bead. Only 
use the approved sealing compound in the Service 
Information. Clean sealing surfaces and apply seal- 
ing compound to the marked line with a bead thick- 
ness of 1.5 + 0.5 mm (0.059 + 0.020 in.). 


2. Install the rear main seal carrier (1) to the engine 
block and oil pan. 


3. Install the bolts holding the rear main seal carrier 
(1) to the engine block and oii pan. Torque the 
bolts to 9 N-m (7 ft. Ibs.). 


4. Install the flex plate. (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION) 

5. Install the transmission. (Refer to 21 - TRANSMIS- 
SION/AUTOMATIC - NAG1 - INSTALLATION). 
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FLEXPLATE 
DESCRIPTION 


The flex plate is fastened to the crankshaft and can 
only be installed one way. The crankshaft has a dowel 
locating pin that is used to align the flex plate. The 
stamped-steel flex plate has a segment ring to provide 
engine speed and crankshaft position information to 
the Engine Control Module (ECM). The crankshaft 
position sensor is mounted next to the segment ring 
and sends electrical pulses to the ECM. The segment 
ring contains 58 segments and a gap with two missing 
segments (the 59th and 60th) for the detection of TDC 
of cylinder No.1. 


REMOVAL 


1. Remove the transmission (Refer to 21 - TRANS- 
MISSION/AUTOMATIC - NAG1 - REMOVAL). 


2. Paint mark the flex plate hub to flex plate relation. 
3. Remove the flex plate bolts and flex plate. 
4. Inspect flex plate for damage. 


81798156 
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INSTALLATION 


NOTE: Do Not lubricate new bolts as they are already coated with an anti-scuff treatment. Align the flex 
plate to hub paint marks, where applicable. 


1. 
2. 
3. 


4, 
. Install the flex plate locating pin. 
. Install the flex plate to the hub and install ihe fasteners. Tighten the flex plate fasteners in a cross sequence to 


a 


install the flex plate hub and hand tighten the fasteners. 
Tighten each flex plate hub fastener to 50 N-m (37 Ibs. ft.) in a clockwise cross sequence. 


At this point, loosen one flex plate adaptor fastener, and with a torque wrench and angle gauge, tighten the 
fastener to 25 N-m (19 Ibs. ft.), plus 60°. 


Perform the above procedure for the remaining flex plate adaptor bolts in a clockwise cross sequence. 


44 N-m (82.5 ft. Ibs.), 


. Install the transmission (Refer to 21 - TRANSMISSION/AUTOMATIC - NAG1 - REMOVAL). 
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LINERS-CYLINDER 
DESCRIPTION 


The cylinder liners used in the 3.0L engine are made of cast iron and molded into the aluminum engine block. There 
are three size cylinder liners used and they are identified by the markings “A’, “X”, or “B” on the engine block below 
the high pressure pump. These markings are used to match piston size with cylinder bore size. 
A group of letters located on the machined surface of the cylinder block, above the engine identification nurnber, 
identifies the dimensional tolerance of each cylinder bore. The standard diameter of the cylinder bore is 83.009 mm 
(3.2681 in). The manufacturing tolerance is + 0.009 mm (+ 0.00035 in). Three cylinder bore groups are assigned 
within the 0.018 mm (0.0007 in) tolerance: 

e Code letter A—includes cylinder bore sizes 83.000-83.006 mm (3.2677-3.2680 in) 

® Code letter X—includes cylinder bore sizes 83.006-83.012 mm (3.2680-3.2682 in) 

e Code letter B—includes cylinder bore sizes 83.012-83.018 mm (3.2682-3.2684 in) 


WARNING: The cylinder liners are not serviceable and no repair stages are specified. Oversize pistons are 
not available. The cylinder biock musi be replaced if a cylinder liner is out of specifications. 


INSPECTION 


The cylinder walls should be checked for out-of-round 
and taper with a dial bore gauge. If the cylinder walls 
are badly scuffed or scored, replace the engine block. 


Measure the cylinder bore at three levels in directions 
A and B. Top measurement should be 10 mm (3/8 in.) 
down and bottom measurement should be 10 mm (3/8 
in.) up from the bottom bore. 


__19509-13 
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ROD-PISTON AND CONNECTING 
DESCRIPTION 


CAUTION: If the connecting rod bolts are ever 
loosened, replace all of the connecting rods. 


NOTE: Slight bluing or heat transfer witness 
marks around the connecting rod caps and crank- 
shaft journal is normal. This is part of the heat 
treating process from the factory and Does Not 
indicate premature bearing failure. 


The pistons are of a free floating design. Circlips 
secure a full floating piston pin. The piston pin is offset 
0.4 mm (0.016 in) toward the piston’s major thrust sur- 
face to reduce slap. The pistons have a phosphated 
surface treatment and the piston skirts have a graphite 
treatment for scuff resistance. The piston skirts have 
notches to provide the necessary clearance for the oil 
jets when the pistons are at BDC. Oil jets in the . 
engine biock lubricate and cool the piston and pin , 81788204 
assembly. 


The connecting rods are made of forged steel. The 
rods have a trapezoidal small end and a diagonally 
cracked (fracture-split) rod cap. The fracture-split rod cap creates a unique mating surface, which produces a tight 
fit and strong resistance to lateral movement. The trapezoidal small end allows for clearance between the piston 
head and the connecting rod and provides increased load capability by increasing the surface area on both load 
sides of the wrist pin. The connecting rods are induction hardened, which produces a blue discoloration on the rod 
surface. This discoloration is not a sign of overheating. 


sara ven 


WARNING: The connecting rods are not serviceable, and must be replaced every time the bolts are 
removed. Otherwise, the precision fit is no longer achieved. 
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Piston numbers are etched on the piston crown for cylinder bank identification. Left cylinder bank pistons are iden- 
tified as numbers four through six. Right cylinder bank pistons are identified as numbers one through three. An 
orientation arrow points toward the front of the engine. 
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The pistons are made of a high strength aluminum alloy and have an oval shape to reduce friction and noise. The 
piston crown consists of a combustion bowl and four recesses machined for the vaives. 


STANDARD PROCEDURE 
PISTON RING FITTING 


1. Wipe cylinder bore clean. Insert ring and push 
down with piston to ensure it is square in bore. The 
ring gap measurement must be made with the ring 
positioning at least 12 mm (0.50 in.) from bottom of 
cylinder bore. Check gap with feeler gauge (1). Top 
compression ring gap .40 to .55mm (.015in to 
.0217 in.). Second compression ring gap .25mm to 
50mm (.0099 to .0197 in.). Oil control ring gap .20 
to .40mm (.0079 to .0158 in.). 

2. If ring gaps exceed dimension given, new rings, 
piston and cylinder boring may be necessary. Keep 
piston rings in piston sets. 


3. Check piston ring to groove clearance. Top com- rarer 
pression ring gap 0.12 to 0.16 mm (.0048 to .0063 
in.) (A). Second compression ring gap 0.065 to 
0.110 mm (.0026 to .0044 in.) (B). Oil control ring 
gap 0.03 to 0.07 mm (.0012 to .0028 in.) (C). 


| 
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REMOVAL 


NOTE: Both the connecting rod and the connecting rod cap are paint marked to aid during assembly. Paint 
marks disappear after time. If the rod and the cap are not marked with paint, paint mark or scribe them 
before disassembly. 


. Disconnect negative battery cable. 

. Remove cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 

. Raise vehicle on hoist. 

. Remove oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

. Remove oil pump pickup tube. (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL) 
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6. Remove top ridge of cylinder bores with a ridge reamer before removing pistons from cylinder block. Be sure to 
keep top of pistons covered during this operation. 


7. Piston and connecting rods must be removed from top of cylinder block. Rotate crankshaft so that each con- 
necting rod is centered in cylinder bore. 


NOTE: Be careful not to nick or scratch crankshaft journals 


8. After removal, install bearing cap on the mating rod and mark pistons with matching cylinder number when 
removed from engine block. 


PISTON PIN - REMOVAL 

1. Secure connecting rods in a soft jawed vice. 

2. Remove 2 snap rings securing piston pin. 

3. Push piston pin out of piston and connecting rod. 


PISTON RING - REMOVAL 

1. ID mark on face of top and second piston rings 
must point toward piston crown. 

2. Using a suitable ring expander, remove top and 
second piston rings. 

3. Remove upper oil ring side rail, lower oil ring side 
rail and then the oil expander from piston. 

4. Carefully clean carbon from piston crowns, skirts 
and ring grooves ensuring the 4 oil holes in the oil 
control ring groove are clear. 
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INSPECTION 
PISTONS 


1. Check piston pin bores in piston for roundness. : = 


Make 3 checks at 120° intervals. Maximum out of 
roundness .020 mm (.0008 in.). | 
2. The piston diameter should be measured approxi- | 
mately 10mm (394 in.) up from the base. 
3. Skirt wear should not exceed 0.1 mm (.00039 in.). 
4. The clearance between the cylinder liner and pis- 
fon should not exceed 0.010-0.022 mm (.0003 i 
-.0008 in.), 
| MiP é : 
I z, ) 
a 
<< 
8179824 
PISTON PINS 


1. Measure the diameter of piston pin in the center and both ends. Refer to the engine specification chart (Refer to 
9 - ENGINE - SPECIFICATIONS). 


CONNECTING RODS 


CAUTION: Connecting rods must be replaced once 
the end caps are loosened. All six must have the 
same weight and the same number. Replacement I 
connecting rods will only be supplied in sets of i 
six. When assembling the connecting rod, be sure 
to paint mark or scribe mark each of the connect- 
ing rods and caps before installation, for align- 
ment purposes later. | 


NOTE: Do Not lubricate the new connecting rod 
bolts. They are already coated with a anti scuff 
treatment. 


Connecting rods are supplied in sets of six since they 

all must be of the same weight category. Max allow- 

able weight difference is 5 gr. | 

1. Assemble bearing shells and bearing caps to their 
respective connecting rods ensuring that the serra- 
tions on the cap and reference marks are aligned. 

2. Tighten connecting cap bolts to 20 N-m (15 ft. Ibs.). 

3. Without loosening connecting rod bolts, tighten ail 
bolts to 40 N-m (80 ft.lbs.). 


4. Using a torque angle gauge, tighten each bolt an additional 90°. 


&1799b7a 
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INSTALLATION 
PISTON PIN INSTALLATION 


4. Secure connecting rod in soft jawed vice. 
2. Lubricate piston pin and piston with clean engine oil. 
3. Position piston on connecting rod. 


CAUTION: Ensure arrow on piston crown and the bearing cap numbers on the connecting rod are on the 
opposite side. 


4. Install piston pin. 
5. Install clips in piston to retain piston pin. 
6. Remove connecting rod from vice. 


BGc6cBie 
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PISTON RINGS - INSTALLATION 


6. 


Rs 
L 


. Install rings on the pistons using a suitable ring 


expander. 


. Top compression ring is tapered and chromium 


plated. The second ring is of the scraper type and 
must be installed with scraping edge facing bottom 
of the piston. The third is an oil control ring. Ring 
gaps must be positioned, before inserting piston 
into the liners, as follows. 


. Top ring gap must be positioned at the #3 position 


(looking at the pisten crown from above). 


. Second piston ring gap should be positioned at the 


#1 position. 


. Oil control ring gap should be positioned at the #2 


position. 
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When assembling pistons check that components are installed in the same position as before disassembly, 
determined by the numbers stamped on the crown of individual pistons. Engine cylinders are numbered starting 
from gear train end of the engine. Face arrow on top of piston toward front of engine. Therefore, the num- 
bers stamped on connecting rod big end should face toward the injection pump side of engine. To insert piston 


into cylinder use a ring compressor. 


INSTALLATION 


NOTE: The connecting rods are not serviceable, and must be replaced every time the bolts are removed. 
Otherwise, the precision fit is no longer achieved. 


is 


4. 


Before installing pistons, and connecting rod assemblies into the bore, be sure that compression ring gaps are 


staggered so that neither is in line with oil ring rail gap. 
. Before installing the ring compressor, make sure the oil ring expander ends are butted together. 


. Immerse the piston head and rings in clean engine oil, slide the piston ring compressor, over the piston and 
tighten. Ensure position of rings does not change during this operation. 


Face arrow on piston towards front of engine. 


CAUTION: Care musi be taken to avoid touching the oil jet with the connecting rod during installation. 
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CAUTION: Care must be taken not to nick crankshaft journal when installing pistons. 


5. Rotate crankshaft so that the connecting rod journal is on the center of the cylinder bore. Insert rod and piston 
into cylinder bore and guide rod over the crankshaft journal. 


6. Guide the piston down in cylinder bore, using a hammer handle. At the same time, guide connecting rod into 
position on connecting rod journal. 


7. Use the torque table below to tighten the connecting rod bolts. 


Connecting Rod Bolt Side FT. LBS 


[ER aN 
pao eo bewees 


15 
ftongam ———SSSSSCSC*id RO Degrees——SSCSC*dSSSSSSSCSCSCSCSCSCS*S 
ES 
feongam —SS—~«dRODegrees CdS 


8. Install cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

9. Install balance shaft assembly (Refer to 9 - ENGINE/VALVE TIMING/BALANCE SHAFT - INSTALLATION). 
10. Install oil pump pickup tube (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

11. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

12. Connect negative battery cable. 


Lx 
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DAMPER-VIBRATION 
REMOVAL 


1. Disconnect negative battery cable. 

2. Raise and support the vehicle. 

3. Remove both front lower splash shields. 
4 


. Remove the transmission thermo-block (2), and the 
cooler lines (1) between the block (2) and 
transmission. 


8160d8ec 


5, Rernove the starter blank. 
6. Install # 9102 crankshaft lock (1). 


Sn sS 
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7. Release the accessory drive belt tension by reset- 
ting the drive belt tensioner (1) and installing a 
retaining pin. 


8. Remove the vibration damper (2) bolt. 
9. Install #9544 vibration damper puller (1) 


CAUTION: Care must be taken when removing the 
damper. DO NOT damage or gouge the front 
crankshaft seal 


10. Remove the vibration damper (2). 


81 60d8e6 


INSTALLATION 


NOTE: To prevent potential oi! leaks, DO NOT touch the front crankshaft inner seal. 
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1. Align the alignment key in the crankshaft with the 
key way in the damper and install the vibration 
damper. Torque bolt to 304 N-m, plus 90° (224 ft. 
Ibs., plus 90°). 

2. Position the drive belt back onto the pulleys and 
release the belt tensioner. 


3. Remove #9102 crankshaft lock. 


4. Install the transmission thermal bypass valve and 
transmission cooler lines. 


% 
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5. Install the intermediate and front underbody splash , 
shields. 


6. Lower the vehicle. 
7. Connect negative battery cable. 
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PUMP-VACUUM 
DESCRIPTION 


The vacuum pump is a constant displacement, vane- 
type pump. Vacuum is generated by vanes mounted in 
the pump rotor. The rotor is located in the pump hous- 
ing and is pressed onto the pump shaft. 


The vacuum pump operates by a slotted extension 
attached to the vacuum pump shaft. The vacuum 
pump shaft slotted extension fits into, and is driven by, 
the exhaust camshaft gear. 


The vacuum pump rotating components are internally 
lubricated and the vacuum pump has no serviceable 
parts. Do not disassemble or attempt to repair the 


pump. 


OPERATION 


Vacuum pump output is transmitted to the Heater, 
Electronic, Vacuum, Air Conditioner (HEVAC) and 
brake vacuum booster, systems through a supply 
hose. The hose is connected to an outlet port on the 
pump housing and uses an in-line check valve to 
retain system vacuum when vehicle is not running. 


Pump output ranges from a minimum of 8.5 to 25 
inches vacuum. 


The pump rotor and vanes are rotated by the slotted 
pump drive gear which fits into the camshaft drive 
gear. 
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REMOVAL 


1. Disconnect negative battery cable. 
2. Remove vacuum line at vacuum pump. 


NOTE: Observe position of driver on rear of pump. 


3. Remove vacuum pump and seais. 
4. Clean all sealing surfaces. 


INSTALLATION 


1. Clean all sealing surfaces. 


2. Position driver on rear of pump and install vacuum 
pump with new seals. Tighten bolts to 14 N-m (124 
in. lbs.). 

3. Install vacuum line to vacuum pump. 


4. Connect negative battery cable. 


WARNING: Use extreme caution when the engine 
is operating. Do not stand in a direct line with the 
fan. Do not put your hands near the pulleys, belts 
or fan. Do not wear loose clothes. 


5. Start the engine and inspect for leaks. 
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MOUNT-LEFT 
REMOVAL 


1. Disconnect the negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES = - 
REMOVAL) 


2. Remove the engine cover. (Refer to 9 - ENGINE - 
REMOVAL) 


3. Remove the engine cover brackets and transmis- 
sion tube retainer. 


4. Remove the battery and battery tray. 


5. Remove power distribution center (PDC) from 
bracket and set aside. 


. Remove PDC bracket. 


6 

7. Reposition engine wiring harness. 
8. Raise and support the vehicle. 
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. Loosen both right and left engine mount through 
bolts. 


10. Lower the vehicle. 


11. Install clevis brackets through engine lifting fix- 
tures. 


12. install engine lifting chain to clevis brackets. 
13. Install engine lift and hoist engine. 

14. Remove the left engine mount retaining bolts 
15. Remove the engine mount. 


INSTALLATION 
1. Position and install the engine mount to engine 
bolts. Tighten bolts to 45N-m (33 Ibs. ft.). 


2. Lower the engine and remove the engine hoist with 
chain. 


3. Raise and support the vehicle. 


4. Install the engine mount through bolts. Tighten 
bolts to 110 N-m (82 Ibs. ft.). 


5. Install the splash shield. 
6. Lower the vehicle. 


7. Install the power distribution center (PDC) bracket 
and PDC. 


8. Install the battery tray and battery. 


9. Install the engine cover bracket and secure the 
transmission tube. 


10. Install the engine cover front bracket. 
1i. Install the engine cover. 

12. install the front structural bracket. 

13. Install the coolant recovery container. 
14. Connect the negative battery cable. 
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MOUNT-RIGHT 
REMOVAL 


1. Disconnect the negative battery cable. 
2. Remove the engine cover. 

3. Remove the front engine cover bracket. 
4 


. Separate the transmission level indicator tube from 
bracket and remove the rear engine cover bracket. 


5. Install clevis bracket to engine lift brackets. 

6. Install engine lifting chain through clevis brackets. 
7. Raise and support the vehicle. 

8. Remove the skid plate. 

9. Drain engine oil. 

10. Loosen both engine mount through bolts. 

11. Lower the vehicle. 

12. Remove the oil level indicator tube. 


NOTE: Care must be taken not to crush the turbo- 
charger against the windshield cow! when raising 
and supporting the engine. 


13. Connect an engine lift and support the engine. 
14. Remove the engine mount retaining bolts. 
15. Remove the engine mount. 


INSTALLATION 

1. Position and install the engine mount to engine 
bolts. Tighten bolts to 45 N-m (33 Ibs. ft.). 

Lower the engine and remove the lifting fixtures. 
install the oil level indicator tube. 

Raise and support the vehicle. 


Tighten the engine mount through bolts to 110 N-m 
(81 ft. Ibs.). 


6. Install the skid plate. 
7. Lower the vehicle. 


8. Install the rear engine cover bracket and secure 
the transmission level indicator tube. 


9. Install the front engine cover bracket. 

10. Fill the engine with the correct viscosity oil to the 
proper level. 

11, Connect the negative battery cable. 

12. Install the engine cover. 
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LUBRICATION 
DESCRIPTION 


An efficient and acoustically optimized chain drive external gear pump is used for supply. 


Oil is circulated through a high volume primary oil filter on the engine to one of the oil/water coolers in the “V” of the 
engine. The oil cooler maintains a maximum oil temperature of 140° C (284°F). 

After the oil cooler, the oil is directed into the balance shaft tunnel that at the same time is the primary oil duct of 
the crankcase. Short passages lead to the crankshaft main bearings. The inlet pressurized piston oil injectors are 
located directly on the main oil channel and are supplied there. 

Front mounted passages supply the cylinder heads. The hydraulically loaded chain tensioner is supplied via the 
right cylinder head in the direction of travel. 


The oil supply and return of the turbo charger is integrated in the cast steel turbo charger carrier. 
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OIL 


DESCRIPTION 


Refer to the Lube and Maintenance section for oil specifications. (Refer to LUBRICATION & MAINTENANCE/FLUID 
TYPES - DESCRIPTION) 
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FILTER-OIL 


REMOVAL 

1. Using 9551 Oil Filter Socket, unscrew the oil filter 
cap. 

2. Remove clean and inspect cap gasket, replace as 
necessary. 

3. Remove and discard the oil filter. 


INSTALLATION 

1. Inspect oil filter cap gasket, lubricate with clean 
engine oil. 

2. Install oil filter. 


3. Screw oil filter cap to housing and tighten to 25 
N-m (18 lbs. ft.) using 9551 Oil Filter Socket. Adjust 
oil level as necessary. 


ENGINE - 3.0L TD SERVICE INFORMATION 


§ - 2865 


ro - ene 


SN 


AO 
—— 
_ 
a 


Sy 


CAN fo 
a / Avan _ 
Pa, - _~ 


816bOd0d 


9- 2866 ENGINE - 3.0L TD SERVICE INFORMATION ————_ —_———______—______ LX 
PAN-OIL 


REMOVAL 
OIL PAN — UPPER 


1, 


. Remove the accessory belt. 
. Remove the A/C compressor and position aside. 


. Remove the lower oil pan. (Refer to 9 - ENGINE/ 


. Remove the transmission. (Refer to 21 - TRANS- 


. Remove the flex plate. (Refer to 9 - ENGINE/EN- 


. Remove the 5 bolts on the bottom of the rear main 


Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY  SYSTEM/CABLES ~~ - 
REMOVAL) 
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LUBRICATION/OIL PAN - REMOVAL) 


MISSION/TRANSAXLE/AUTOMATIC - NAGI. - 
REMOVAL) 


GINE BLOCK/FLEX PLATE - REMOVAL) 


seal carrier. 
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8. Disconnect the oil level sensor wiring harness con- 
necior. 


9. Remove the oi) pickup tube (1). 
10. Remove oil pan bolts. 
11. Remove the oil pan. 


OIL PAN - LOWER 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES © - 
REMOVAL) 


2. Remove the oil level indicator tube (2) bolt, and 
position the oil level indicator aside. 


3. Raise and support the vehicle. 
4. Remove the skid plate 
5. Drain the oil. 


6. Remove the steering gear mounting bolts (1). 
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7. Remove the steering coupling, and position the 


steering gear aside. 
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8. Disconnect the oil temperature sensor. 


9. Remove the lower oil pan. 
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INSTALLATION 
OIL. PAN - UPPER 


NOTE: Sealing surfaces must be free of a gasket 
material and oil residue. 


1. Clean the lower and upper oil pan and sealing sur- 
faces. Inspect oil pan sealing surfaces and engine 


block. 


NOTE: If installing a new oil pan, exchange the oil 
temperature sensor and the oil level sensor. 


2. Install the upper oil pan, sealant, oil pan retaining 
bolts, hand tight. 


3. Install the bolts holding the rear main seal carrier 
(1) to the oil pan. Torque the bolts to 9 N-m (7 ft. 
ibs.). 
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4. Install the flex plate. 

install the transmission. 

6. Push the oif pan against the transmission and 
tighten transmission to oil pan bolts first, including 
the rear main seal carrier bolts. 

7. Tighten the upper oil pan bolts to 12 N-m (106 


Ibs.in.) in the sequence provided. Tighten bolts 15 
and 16 to 20 N-m (177 in. Ibs.). 


oh 
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8. Install the oil pickup tube bolts. 
9. Install the oil level sensor. 


10. Install the lower oil pan, sealant, lower oil pan 
retaining bolts, hand tight. 


11. Tighten the bottom oil pan bolts to 12 N-m (106 in. ten (6 
ibs.) in the sequence provided. Abe ( 7S 

12. Connect the oil temperature and oil level sensor 
wiring harness connectors. 

13. Lower the vehicle and install the oil level indicator ; IS games 2 
tube. \ ga Sa owe eS 

14. Fill the oil pan to the appropriate level with the \A te 
correct viscosity engine oil. 

15. Connect the negative battery cable. 

16. Start the engine, allow to warm. 

17. Turn engine off and inspect for leaks. 

18. Install the skid plate. 


i 
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OIL PAN - LOWER 


NOTE: Sealing surfaces must be free of a gasket 
material and oil residue. 


1. Clean oil pan and sealing surfaces. Inspect the oil 
pan sealing surfaces. 


NOTE: If installing a new oil pan, exchange the oii 
temperature sensor and the oi! level sensor. 


2. Install cil pan, sealant, oil pan retaining bolts, hand 
tight. 

3. Tighten the bottom oil pan bolts to 12 N-m (106 in. 
ibs.). 


4. Connect the oil temperature and sensor wiring har- 
ness connector. 


CAUTION: Prior to coupling installation, make sure 
gear is centered in its travel to maich clockspring 
centering in steering column. 


5. Align coupling (2) with input shaft (3) and install 
steering coupling. Install NEW pinch bolt. Tighten 
bolt to 54 N-m (40 ft. ibs.) torque. 
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6. Lower the vehicle and instail the oil level indicator 
tube. 


7. Fill the oil pan to the appropriate level with the cor- 
rect viscosity engine oil. 


8. Connect the negative battery cable. 

9. Start the engine, allow to warm. 

10. Turn engine off and inspect for leaks. 
11. Install the skid plate. 
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VALVE-OIL PRESSURE RELIEF 
DESCRIPTION 


The oil pressure relief valve is integral to the oil pump and is not serviceable. 
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OIL PRESSURE SENDING UNIT 
DESCRIPTION 


The engine oil pressure sensor is mounted on the 
front of the oil filter housing. The sensor provides an 
output voltage to the ECM that corresponds to the 
engine oil pressure. Under certain operating condi- 
tions, for example low oil pressure, it may be neces- 
sary for the ECM to increase the engine idle speed to 
ensue adequate engine lubrication. 


The engine oil pressure sensor is a three wire sensor 
with a threaded pressure port. The pressure port is 
mounted to the oil filter housing through an access 
hole. An aluminium seal ring seals the engine oil pres- 
sure sensor to the oil filter housing. 


OPERATION 
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The engine oil pressure sensor receives a 5- volt reference from the ECM. The sensor ground is also provided by 
the ECM. The sensor output voltage varies from 0.5 to 4.5 volts depending on engine oil pressure. 


REMOVAL 


1. Open hood and disconnect negative battery cable. 
2. Disconnect engine oil pressure sensor connector. 


3. Remove engine oil pressure sensor from the 
engine. 
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INSTALLATION 


1. 


2. 


3. 


install the engine oil pressure sensor to the engine. 
Torque sensor io 15 N-m (11 ft. Ibs.). 

Connect engine oil pressure sensor electrical con- 
nector to the sensor. 

Add engine oil and check engine oil level as 
needed. 


. Connect the negative battery cable. 
. Start vehicle and inspect for ieaks. 
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PUMP-OIL 


REMOVAL 
OIL PUMP PICKUP TUBE 


1. Disconnect negative battery cable. 
2, Raise vehicle on hoist. a 


3. Remove oil pan (Refer to 9 - ENGINE/LUBRICA- —_a od 
TION/OIL PAN - REMOVAL). msc eer 


LX 


4. Remove oil pump pickup tube retaining bolt and ie se 
pull pickup tube from engine block. Discard IO“ E 
O-rings. 


REMOVAL 


1. Remove oil pan. (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - REMOVAL) 


2. Remove fasteners at the oil pump cover. 
. Remove oil pump fasteners (4). 
4, Remove oil pump from the crankcase. 
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INSTALLATION 
OIL PUMP PICKUP TUBE 


1. Lubricate o-rings on oil pump pickup tube with 
engine oil. 

2. Install pickup tube in engine block and _ install 
retaining bolt. Torque bolt to 32.4 N-m. (24 ft.lbs.). 

3. Install oil pan (Refer to 9 - ENGINE/LUBRICATION/ 
OIL PAN - INSTALLATION). | 


4. Refill engine oil to proper level. 
5. Connect negative battery cable. 
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INSTALLATION 


1. Clean the strainer of the oil pump and replace seal- 
ing ring. Fill oil pump with engine oil so that oil is 
delivered when first starting engine. 

2. Install the oil pump. 


3. Install fastener for oil pump. Torque fastener to 19 
N-m (14 ft. Ibs.). 

4. install fastener for oil pump cover (1) with oil pipe 
(2) to oil pump. Torque fastener to 12 N-m (9 ft. 
Ibs.). 

5. Install bracket to the oil pump. Torque fastener to 9 
Nem (7 ft. Ibs.). 


6. Install oil pan. (Refer to 9 - ENGINE/LUBRICA- 
TION/OIL PAN - INSTALLATION). 
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JET-OIL 
DESCRIPTION 


Three dual-nozzle oil jets are bolted to the cylinder 
block underneath the main oil gallery. The jets connect 
with an oil-tight fit to the main gallery through lubrica- 
tion passages. Each oil jet helps cool two opposite 
pistons. Proper oil jet alignment is important. Each 
nozzle is designed to alternatively spray oil through 
both cooling galleries within the piston. The oil spray is 
aimed at one of the cooling galleries as the piston 
approaches TDC. As the piston approaches BDC, the 
oil spray is aimed at the adjacent cooling gallery. 


REMOVAL 


CAUTION: Use caution when removing and instail- 
ing oil jets. Damage to oil jet nozzle could cause 
severe engine damage. Care must be taken not to 
damage the crankshaft tone ring when removing 
cylinder number four oil jet. 


. Disconnect negative battery cable. 
. Raise vehicle on hoist. 
. Remove oil pan. 


. Remove oil jet retaining bolt and remove oil jet 
from engine block. 


Bon —- 


ENGINE - 3.0L TD SERVICE INFORMATION ————_—_—_————$_________ Lx 


81795113 


81795173, 


Lx 


INSTALLATION 


CAUTION: Use caution when removing and install- 
ing of! jets. Damage to oil jet nozzle could cause 
severe engine damage. 


1. 
2. 
3. 


4. 


on 


Lubricate o-ring on oil jet. 
Install oil jet in engine block 


Install oil jet retaining bolt. Torque bolt to 11N-m.(96 
in.Ibs.). 


Install oil pan. 
Fill engine oil to proper level. 
Connect negative battery cable. 


ENGINE - 3.0L TD SERVICE INFORMATION 9 - 2879 


81795113 


> 4 


9- 2880 ENGINE - 3.0L TD SERVICE INFORMATION 


PCV 
DESCRIPTION 


Located on the rear of the right cylinder head cover is 
a positive crankcase ventilation (PCV) valve (1). Inter- 
nal engine vapor is captured, the solid particulates are 
separated by a diffuser located on the right exhaust 
camshaft, and the vapor is reused during the combus- 
tion process. 


81606tbb 


REMOVAL 


1. Remove the engine cover. an Sacadee 


NOTE: Inspect the oil drain back access hole in 
the cylinder head cover to assure that it is free of 
obstruction. 


2. Remove the oil separator fasteners and oil 
separator. 
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INSTALLATION 


NOTE: Inspect the oil drain back access hole in 
the cylinder head cover to assure that it is free of 
obstruction. 


1. Lubricate the Positive Crankcase Ventilation (PCV) 
o-rings with clean engine oil. 

2. Carefully position and push down on the PCV to 
seat. 

3. Install the PCV retaining fasteners. Tighten fasten- 
ers to 10.8 N-m (96 in. lbs.). 
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COOLER-OIL 
DESCRIPTION 


Engine coolant is used to cool the oil. A plate-style 
external heat exchanger is located in the valley of the 
cylinder block, below the EGR cooler. Two gaskets 
seal the oil cooler to the cylinder block. Replace the 
gaskets whenever the oil cooler is removed or 
replaced. The oil is fed to the oil cooler through the oil 
filter. With a maximum cooling power of 15 kW 
(51,200 BTU), the oil cooler ensures the maximum oil 
temperature does not exceed 135°C (275°F). After the 
oil cooler, the oil is fed to the balance shaft tunnel, 
which is simultaneously the main oil gallery of the cyl- 
inder block. 


REMOVAL 


1. Disconnect the negative battery cable. 

2. Drain the cooling system. 

3. Remove the air cleaner assembly (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 

4, Remove the coolant reservoir and hoses. 

5. Remove the charge air cooler hose between turbo- 
charger and cooler. 

6. Remove the turbocharger. (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - REMOVAL). 

7. Remove the lower radiator hose at the water pump 
housing assembly. 

8. Remove the water pump housing assembly. 

9. Remove the engine oil cooler. 
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INSTALLATION 


1. 
2. 


= OO NO OS 
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12. 
13. 
. Start engine, run until warm, turn the engine off, 


Clean all engine mating surfaces. 


Position the oil cooler and gasket. Install the fas- 
teners and tighten to 10.8 N-m (96 in. Ibs.). 


. Install the water pump housing assembly with new 


gasket. Tighten fasteners to 24.5 N-m (18 ft. Ibs.). 


. Install the oil cooler coolant hose. 


install the power steering reservoir. 
Install heater hoses at housing. 
install lower radiator hose at housing. 
install the charge air hose. 

Install coolant reservoir and hoses. 


. Install the turbocharger. (Refer to 11 - EXHAUST 


SYSTEM/TURBOCHARGER  SYSTEM/TURBO- 
CHARGER ~- INSTALLATION) 


. Install air cleaner assembly (Refer to 9 - ENGINE/ 


AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
INSTALLATION). 


Fill the coolant system 
Connect the negative battery cable 


and inspect for leaks. 
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INTAKE MANIFOLD 
DESCRIPTION 


The aluminum intake manifold is a two piece design 
joined by a frontal cross coolant passage. Incorpo- 
rated into the intake manifold assemblies are swirl and 
charge air channels. The swirl channels have blades 
that are electronically controlled by PWM signals from 
the ECM via a swirl valve actuator. In their normal 
resting position the swirl valves are open. Charge air 
and cooled EGR exhaust gasses are combined within 
the intake manifold. The swirl valve assembly assists 
in the mixing of these inlet airs within the cylinder. The 
swirl valves themselves are not serviceable separately, 
should a failure occur, the intake manifold must be 
replaced. 


REMOVAL 

1. 

2. Remove the engine cover. (Refer to 9 - ENGINE - REMOVAL) 
3. Drain the cooling system. 

4. Remove the coolant reservoir an position aside. 

5. Remove the strut tower support. 


| 
 Reeerreerenercnte 


6. Remove the air cleaner housing cover and air inlet tube. 


7. Remove the charge air outlet tube. 


LX 


| 


Disconnect negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - REMOVAL) 


are 


8. Remove ihe right rear engine cover bracket and disconnect the transmission oil level indicator tube retaining bolt. 
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9. Remove the turbo charger. (Refer to 11 - EXHAUST SYSTEM/TURBOCHARGER SYSTEM/TURBOCHARGER - 
REMOVAL) 


CAUTION: Observe the position of the turbo- 
charger oil passage housing and gasket. Failure to 
properly position the gasket during assembly will 
result in immediate turbocharger failure after 
assembly. 


10. Remove the turbocharger oil housing adaptor (1) 
and gasket. 


11. Disconnect the EGR (1) and EGR temperature 
sensor wiring harness connectors. 


12. Remove the EGR tube to the left cylinder head. 
13. Disconnect the coolant hose at the EGR housing. 
14. Remove the EGR air contro! valve assembly. 
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15. Disconnect the swirl valve module wiring harness 
connector. 


81797769 


16. Remove the left fuel rail and high pressure lines. 
17. Remove the right fuel rail and high pressure lines. 
18. Disconnect the fuel return hoses at the injectors. 


19. Disconnect the return fuel hose harness and posi- 
tion aside. 


20. Remove fuel rail transfer line. 
21. Remove the fuel filter assembly. 


22. Remove the fuel filter supply and return pipe har- 
ness and position aside. 


23. Remove the glow plug module. 


CAUTION: Do Not rest the intake manifold on the 
swirl valve actuator. Care must be taken when 
handling the swirl valve assembly. 


24. Remove the intake manifold and gasket. 


INSTALLATION 


NOTE: Before installation, clean cylinder heads and intake manifold surfaces. DO NOT allow oil or solvents 
to contact sealing surfaces. 


Lx 


1. Properly position the intake manifold gasket and 
install the intake manifold. 


CAUTION: The right intake manifoid upper thermo- 
stat housing bolts should be tightened to 8.4 N.m 
(74 in. Ibs.). 


2. Tighten bolts to 16 N-m (142 in. ibs.), starting in the 
middie and tightening in a cross pattern outward 
until reaching the upper thermostat bolts on the 
right front manifold. 

3. Tighten the upper thermostat bolts on the right cyl- 
inder head to 8.4 N-m (74 in.ibs.). 


4, Install the fuel filter. 


5. Position and install the fuel filter supply and return 
pipe harness. 


6. Position and install the fuel injector return fuel hose 
harness. 


7. Position and properly route the engine wiring harness. 


8. Install the left fuel rail. Tighten bolts to 27 N.m (20 
ft. Ibs.). 


NOTE: Inspect the fuel lines, especially around the 
barrel ends for damage. Replace as necessary. 


9. Install the fuel rail transfer line along with the right 
fuel rail. Tighten fuel rail bolts to 27 N-m (20 fi. 
ibs.), and fuel pipe to 33N-m (24 ft. Ibs.). 


10. install the fuel injector high pressure lines. Tighten 
lines to 27 N-m (20 ft. Ibs.). 
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11. Connect the swirl valve motor electrical connector. 


12. Connect the EGR and EGR temperature sensor 
wiring harness connectors. 


13. Connect the coolant hose at the EGR housing. 
14, Install the EGR tube fo the EGR housing. 


CAUTION: Observe the positioning of the oil hous- 
ing to block gasket. This gasket must be attached 
to the housing and both oil passages aligned 
properly. Failure to do so will result in immediate 
turbocharger damage upon start up. 


15. Install the turbocharger oil housing adaptor. 
16. install the turbocharger. 


17. Install the right rear engine cover bracket and 
connect the transmission oil jevel indicator tube. 


18. Install the change air outlet tube. 
19. Install the EGR air control valve assembly. 
20. Install the glow plug module. 


LX 
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21. Install the air cleaner cover and air inlet tube. 
22. Install the engine cover. 

23. Install the strut tower support. 

24, Fill the engine with coolant. 

25. Connect the negative battery cable. 


NOTE: Observe the fuel system warning (Refer to 14 - FUEL SYSTEM - WARNING). 


26. Start the engine, allow to warm, turn the engine off and inspect for leaks. 
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MANIFOLD-EXHAUST 


REMOVAL 
RIGHT 


1. Disconnect negative battery cable. (Refer to 8 - 


ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


2. Remove the engine cover. (Refer to 9 - ENGINE - 
REMOVAL) 


3. Remove the turbo heat shield. 
4, Remove the exhaust elbow (4) at the turbo. 


5. Remove the right exhaust manifold. 
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LEFT 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


2. Remove the engine cover. (Refer to 9 - ENGINE - 
REMOVAL) 


3. Remove the turbo heat shield. 
Remove the EGR tube (3). 
5. Remove the exhaust elbow (4) at the turbo. 


> 


6. Remove the left exhaust manifold. 
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INSTALLATION 
RIGHT 


1. 


2. 
3. 


Discard the old gasket and clean the cylinder head 
and manifold sealing surfaces. 


Install a new exhaust manifold gasket. 


Install the right exhaust manifold to cylinder head 
nuts. Torque the nuts to 25 Nm ( 222 in. lbs.) 


. Install the exhaust elbow to turbocharger bolts. 


Torque to 20 Nm (177 in. tbs.). and then add 
another 90° of rotation. 


. Install the strut tower brace. 
. Install the engine cowl. (Refer to 23 - BODY/EXTE- 


RIOR/COWL GRILLE - INSTALLATION) 


, Install the engine cover. (Refer to 9 - ENGINE - 


INSTALLATION) 


. Connect the negative battery cable. (Refer to 8 - 


ELECTRICAL/BATTERY SYSTEM/CABLES-~ - 
INSTALLATION) 
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LEFT 


1. Discard the old gasket and clean the cylinder head 
and manifold sealing surfaces. 


2. install a new exhaust manifold gasket. 


3. Install the left exhaust manifold to cylinder head 
nuts. Torque the nuts to 25 Nm ( 222 in. Ibs.) 


4. install the exhaust elbow to turbocharger bolts. 
Torque to 20 Nm (177 in. ibs.). and then add 
another 90° of rotation. 


5. Install the turbocharger heat shield. Torque to 25 
Nm ( 222 in. bs.). 

6. Install the engine cover. (Refer to 9 - ENGINE - 
INSTALLATION) 


7. Connect the negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES~ - 
INSTALLATION) 
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ACTUATOR-SWIRL VALVE 
DESCRIPTION 


The intake manifolds feature swirl intake ports to 
reduce particulates at low engine speeds. Each cylin- 
der incorporates one swirl port and one charge port. 
The switl ports can be closed by the swirl valves. The 
valves are connected together via a linkage which is 
operated by the swirl valve actuator. 


The swirl valves are normally open by spring tension. 
The spring is integral with the swirl valve actuator. In 
ihe lower engine speed and Joad range, the swirl 
valves are closed by the swirl valve actuator. The 
entire air mass flows through the charge ports only, 
which results in greater swirling. The increased swirl- 
ing produces uniform combustion for better engine 
performance and reduction of particulates. As rota- 
tional speed and load increases, the swirl valves 
open, so that optimal swirling and the required air 
mass are provided for the current operating condi- 
tions. 


The linkage between the swirl valve actuator and the 
intake manifold has two different style clips. The 
square clip (1) is a two piece design, and the round 
clip (2) is a one piece design. 


LX 


81916668 
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REMOVAL 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


2. Remove the engine cover. (Refer to 9 - ENGINE - 
REMOVAL) 


3. Drain the coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 


4, Remove the cowl. (Refer to 23 - BODY/EXTERI- 
OR/COWL GRILLE - REMOVAL) 


5. Remove the strut tower support (2). 


6. Remove the intake air housing and tube. (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL) 


7. Remove the charge air cooler tube (4). 
8. Remove the resonator. 
9. Remove the EGR tube. 


CAUTION: Observe the position of the turbo- 
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charger oil passage housing and gasket. Failure to properly position the gasket during assembly will result 


in immediate turbocharger failure after assembly. 


10. Remove the turbocharger (3). (Refer to 11 - EXHAUST SYSTEM/TURBOCHARGER SYSTEIM/TURBO- 


CHARGER - REMOVAL) 
11. Disconnect the engine harness and position aside. 
12. Disconnect the swirl valve actuator connector. 
13. Remove the swirl valve actuator (3) clips. 
14. Remove the swirl valve actuator. 


uhh ON 
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INSTALLATION 


1. Assemble the two halves of the square clip around - 
the actuator arm, and place a 5/16” O-ring (©) 
around the base of the clip (1) to hold it together. 


8191665c 


2. Position the clip into the actuator arm and push the 
clip partially into the arm. 


81916654 


ara, 


LX 


3. Cut the O-ring and press the clip the rest of the 
way into the actuator arm. Make sure the clip clicks 


into place. 


4. Install the swirl valve actuator. Tighten the bolts to 
8 nm (44 Ibs. in.). 

5. Connect the swirl valve connector. 

6. Position and connect the engine harness. 


CAUTION: Observe the position of the turbo- 
charger oil passage housing and gasket. Failure to 
properly position the gasket during assembly will 
result in immediate turbocharger failure after 
assembly. 


7. Install the turbocharger. (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - INSTALLATION) 


8. Install the EGR tube. 

9. Install the resonator. 

10. Install the charge air cooler tube (4). 

11. Install the air cleaner housing and air tube. (Refer 
to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - INSTALLATION) 

12. Install the strut tower support (2). 

13. Install the cowl trim panel. (Refer to 23 - BODY/ 
EXTERIOR/COWL GRILLE - INSTALLATION) 

14. Fill the cooling system. (Refer to 7 - COOLING - 
STANDARD PROCEDURE) 

15. Install the engine cover. (Refer to 9 - ENGINE - 
INSTALLATION) 


16. Connect the battery. (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM/CABLES - INSTALLATION) 
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LINKAGE-SWIRL VALVE 
DESCRIPTION 


The swirl valve linkage links the swirl valves in the 
intake manifold to the swirl valve actuator. 


The swirl valve linkage has two different style clips. 
The square clip (1) is a two piece design, and the 
round clip (2) is a one piece design. 


81913054 


REMOVAL 


1. Disconnect the negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES~ - 
REMOVAL) 


2, Remove the engine cover. (Refer to 9 - ENGINE - 
REMOVAL) 


3. Remove the air cleaner assembly. (Refer to 9 - 
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL) 


. Remove the air charge resonator. 
. Remove the air charge outlet tube (4). 
. Remove the vapor control valve. 


. Drain the coolant. (Refer to 7 - COOLING - STAN- 
DARD PROCEDURE) 


. Remove the belly pan. 
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9. Remove the turbocharger. (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - REMOVAL) 


10. Remove the EGR tube (3). 


11. Remove the oii housing adapter (1). 


12. Remove the rear engine lift bracket at the intake 
manifold. 


13. Remove the front engine Jift bracket at the cylin- 
der heads. 


14. Remove the left fuel rail and lines. (Refer to 14 - 
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC- 
TOR - REMOVAL) 


15. Remove the right fuel rail and lines. (Refer to 14 - 
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC- 
TOR - REMOVAL) 
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16. Disconnect the engine harness (2) and position | 
aside. 


: ip nn, SAM 
17. Remove the swirl port actuator (3). ee nt \ 
18, Remove the heater hose at the EGR valve. er 
19. Remove the EGR control assembly. 


yO, 
\ 


\ 
815(9584 


20. Remove the coolant hose at the thermostat hous- 
ing. [ 

21. Remove the glow plug module. 

22. Remove the throttle control assembly. 

23. Remove the intake manifold. 


24. Loosen the EGR cooler bolts to gain access to 
the swirl valve linkage clips. 


25. Remove the swirl valve linkage clips (2). 
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INSTALLATION 


1. Install the round clips (2) into the swirl valve link- 
age. 


2. Clean the intake manifold sealing surfaces. 
3. Install new intake manifold gaskets. 


| 81916661 


4, install the EGR cooler. 


§. Position the intake manifold and torque to 20.34 
N.m (180 Ibs. in.) 


install the throttle control assembly. 

instal the glow plug module. 

Install the coolant hose at the thermostat housing. 
Install the EGR control assembly. 


0. Install the EGR control assembly chamber retain- 
ing bolts. 


11. Install the EGR = control assembly retaining 
bracket. 


=O ON 
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12. Install the swirl valve actuator. (Refer to 9 - [ i - = 


ENGINE/MANIFOLDS/ACTUATOR-SWIRL VALVE 
- INSTALLATION) 


13. Install the fuel filter assembly. (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/FUEL FILTER / 
WATER SEPARATOR - INSTALLATION) 


14. Install the fuel lines. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL LINES - INSTALLA- 
TION) 


15. Position and connect the engine harness. 

16. Install the front lifting bracket. 

17. Install rear lifting bracket. 

18. Install the EGR tube. 

19. Install the turbocharger. (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 3a) n (Cal aS 
CHARGER - INSTALLATION) oe a . 816f9584 

20. Install the engine compartment lower silencer. 

21. Fill the cooling system. (Refer to 7 - COOLING - STANDARD PROCEDURE) 

22. Install the vapor control valve. 

23. Instal the charge air outlet tube (4). 

24. install the charge air resonator. 

25. Install the air cleaner assembly. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
INSTALLATION) 

26. Install the engine cover. (Refer to 9 - ENGINE - INSTALLATION) 

27. Connect the batteries. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/CABLES - INSTALLATION) 
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COVER-TIMING CHAIN 
REMOVAL 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


. Remove the engine cover. 
. Remove the front engine cover bracket. 
. Raise and support the vehicle. 


. Drain the power steering into a suitable and appro- 
priately marked container. 

6. Remove the power steering hose between the 
pump and cooling fan. 

7. Remove the power steering hose between the 
cooling fan and suspension. 

8. Remove the lower cooling fan module retaining 

bolts. 


9. Disconnect the cooling fan wiring harness connec- 
tor. 


ab Wh 


10. Remove the power steering line between the 
retainer and cooling fan module. 


11. Remove the front splash shield. 


12. Remove the front oil pan to timing cover boits. 
13. Lower the vehicle. 


14. Remove the hoses at the power steering reser- =). 
voir. SS er 


15. Remove the cooling fan module upper bolts and COS | 
remove the fan assembly. we, 


16. Remove the charge air outlet tube. 
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19. 


20. 
21. 
22. 
23. 


24, 
25. 
26. 
27. 
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Remove the accessory drive belt. 


Disconnect the charge air inlet hose at the EGR 
air control valve. 


Remove the glow plug module. 


Remove the EGR air control valve. 

Remove both accessory drive belt idler pulleys. 
Remove the accessory drive belt tensioner. 
Rotate the engine to TDC by the crankshaft bolt. 


Raise and support the vehicle. 

Remove the starter blank. 

Install special tool 9102 crankshaft lock. 
Lower the vehicle. 
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28. Remove the vibration damper and pulley. 
29. Remove the front timing cover seal. 
30. Remove the front timing cover bolts and cover. 


816fa008 | 


sel 


INSTALLATION 


NOTE: Component mating surfaces must be clean and free of all oil residue. 


co 


1. Install the front crankshaft seal in the timing cover 
(1). 

2. Install the timing cover (1). Tighten bolts to 9 N-m 
(7 ft. Ibs.). 


3. Raise and support the vehicle. 
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LX 


4. install the front oil pan bolts. Tighten bolts to 14 
N-m (10 ft. Ibs.). 


5. Lower the vehicle. 


81 5fa8be 


6. Install the vibration damper and pulley. Tighten boit 
to 200 N-m (148 ft. Ibs.), and then an additional 90° 


7. Install the accessory drive belt tensioner. Tighten 
bolt to 58 N-m (43 ft. Ibs.). 


8. Install the idler pulleys. Tighten bolts to 58 N-m (43 
ft. Ibs.). 


9. install the accessory drive bell. 


~ OY 
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10. Install the EGR air control valve assembly. 
11. Install the glow plug module. 
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t2. 
13. 


14. 


15. 
16. 
17. 


18. 


19. 
20. 
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22. 
23. 
24. 
25. 


Install the charge air outlet tube. 


install the cooling fan module. Tighten upper bolts 
to 14 N-m (10 ft. Ibs.). 


Raise and support the vehicle. 


Remove special tool 9102 crankshaft lock. 
install the starter blank. 


install the lower cooling fan module bolts. Tighten 
lower bolts to 14 N-m (10 ft. Ibs.). 


Install the power steering line between the 
retainer and cooling fan module. 


Connect the cooling fan wiring harness connector. 


install the power steering hose between the cool- 
ing fan and suspension. 


Install the power steering hose between the pump 
and cooling fan. 


install the front splash shield. 

Lower the vehicle. 

Install the hoses at the power steering reservoir. 
Fill the power steering reservoir. 
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26. 
27. 
28. 
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30. 


31. 
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install the front engine cover bracket. 
install the engine cover. 
Connect the negative battery cable. 


Purge the air from the power steering system 
before starting by raising the vehicle and rotating 
the steering wheel back and forth 20 times. 

Start the engine and follow the bleed procedure 
with the scan tool. 


Turn engine off and inspect for leaks. 


Lx 


8173f51b 
J 


LX ———————___________________ ENGINE - 3.0L TD SERVICE INFORMATION 9 - 2909 
SPROCKETS-TIMING CHAIN AND 


REMOVAL 
TIMING CHAIN GUIDE - UPPER 


NOTE: When servicing the timing chain guides, both the upper and the lower guide should be replaced in 
pairs. 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


2. Remove the left cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

3. Remove the right cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

4. Remove the timing chain cover. (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL) 


81820040 


5. Remove the timing chain tensioner (3). 
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6. Rotate the engine and remove the right camshaft 
drive gear lower bolt. 

7. Rotate the engine back to TDC and check the 
alignment marks at the balance shaft, camshaft 
gear and crankshaft gear. 

8. Remove the remaining right camshaft drive gear 
retaining bolts. 

9. Separate the right camshaft drive gear and chain 
from camshaft. 


10. Remove the right camshaft drive gear. 


11. Secure the chain so that there is slack at the tim- 
ing chain guides but the chain remains on the 
crankshaft gear. 


818fb300 


12. Cut a small section of tubing, with an inner diam- 
eter of the tube that is larger than the outer diam- 
eter of the timing chain guide pin, 25 mm (1 inch) 
in length. 

13. Place the tube over the timing chain guide pin 
and thread a bolt into the timing chain guide pin in 
the right cylinder head. Tighten the bolt until the 
guide pin is removed fram the cylinder head. 


815te408 


14. Remove the bolt for the left upper timing chain. 


15. Remove the upper timing chain guide from the left 
cylinder head. 


16. Remove the bolt for the right upper timing chain. 


17. Remove the upper timing chain guide in the right 
cylinder head. 
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TIMING CHAIN TENSIONING RAIL 


1. Disconnect negative battery cable. = — : - me - 

2. Remove cylinder head (Refer to 9 - ENGINE/CYL- are a f fie f 
INDER HEAD - REMOVAL). 

3. Remove timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COVER(S) 
- REMOVAL). 


81510406 


4. Remove the timing chain guide pin. 
5. Remove the timing chain retaining bolt. 
6. Remove the timing chain tensioner. 


81 5fc408 
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TIMING CHAIN 


To check the timing chain for wear and_ stretch, 
remove the right-bank cylinder head cover and posi- 
tion the engine at TDC of cylinder number one Lock 
the camshafts with special tool 8929 — Locking Pins. 
The timing marks on the camshaft gears must face 
each other. Rotate the engine in the direction of rota- 
tion only and do not turn back otherwise measurement 
errors can result. With the camshafts locked, check 
the position of the vibration damper. The chain stretch 
is measured by the number of crankshaft degrees 
past the TDC mark. The timing chain is OK when the 
belt pulley is at the marking at max. 11° after TDC 
with locked camshafts. Replace the timing chain has 
stretched beyond specifications. 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES ~ - 
REMOVAL) 


2. Remove the right cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER  HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

3. Make sure the crankshaft is turned to the TDC. 
Verify TDC of the crankshaft by lining up the mark 
on the front cover with the mark on the crankshaft 
damper. 

4. Make sure that the timing marks on the back of the 
camshafts are horizontal and pointing at each 
other. 


5. Remove the timing chain tensioner. 


NOTE: Cover the timing chain area. Care must be 
taken not to drop any repair debris or pieces into 
the engine when separating the timing chain links. 
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6. Install special tool # 9554 using two of the cylinder 
head cover bolts. 


7. Assemble special tool #9312-1 using 9312-3 and 
9312-4. Install insert #9312-13 and retain with 
screw provided. 


CAUTION: Care must be taken not to drop the tim- 
ing chain plates into the engine once the timing 
chain is separated. 


NOTE: When installing special tool #9312-1 onto 
timing chain link, be sure to back off the smaller 
nut of the thrust pin #9312-3 until the pin is 
recessed inside of the spindle, #9312-4. Screw the 
thrust spindle #9312-4 in until it is seated and 
aligned properly over the rivet of the timing chain. 


NOTE: When fitting the thrust spindie, ensure that 
the thrust pin is positioned at the left timing chain 
pin of a chain link. 
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NOTE: Cover the timing chain area. Care must be taken not to drop any repair debris or pieces into the 


engine when separating the timing chain links. 


8. Carefully turn the thrust pin #9312-13 of special 
tool #9312-1 clockwise while holding the handle 
until the rivet is pressed out and the chain is sep- 
arated. Discard the loose link and plates. 


9, Use a small screwdriver to prevent the timing chain 
from slipping into the engine. 


NOTE: One whole timing chain link must be 
removed. 


CAUTION: IT IS ESSENTIAL that the installation 
procedure for the timing chain is followed exactly. 
Failure to do so will result in severe engine 
damage. 
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INSPECTION 


1. Remove the left cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


e 
2. Remove the right cylinder head cover. (Refer to 9 - 
ENGINE/CYLINDER  HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 


3. Install the camshaft retainers. 


4, Make sure that the timing chain cover is fully 
seated. 
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5. Rotate the crankshaft clockwise until the crankshaft | : | 
ig at TDC and the camshaft locking pins can be 
installed. 


6. With the locking pins installed, turn the crankshaft 
clockwise until the timing chain is completely tight. 
if the marks on the crankshaft damper exceed 11 
degrees, replace the timing chain. 
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INSTALLATION 
TENSIONING AND SLIDE RAIL 


NOTE: Carefully clean all mating surfaces with 
appropriate solvents to assure that no grease or 
oil is present during reassembly. 
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1. install the right side upper timing chain guide and 


bolt (1). 

2. Install the upper timing chain guide pin in the right 
cylinder head. 

3. Install the left side upper timing chain guide and 
bolt. 

4, Install the upper timing chain guide pin in the left i 
cylinder head. 
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5. Install the camshaft drive gear on the exhaust cam- 
shaft in the right cylinder head. 


6. Install the upper two bolts into the camshaft drive 
gear and tighten to 18 N-m (159 Ibs.in.). 
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7. Be sure that all of the timing marks are correctly 
aligned. 

8. Rotate the engine and install the lower bolt into the 
camshaft drive gear. Tighten to 18 N-m (159 
Ips.in.). 
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9. Install the timing chain tensioner and torque to 80 
N-m (59 Ibs. ft.) 


10. Install the timing cover (Refer to 9 - ENGINE/ 
VALVE TIMING/TIMING BELT / CHAIN COV- 
ER(S) - INSTALLATION). 


11. Install oil pan bolts. Tighten M6 bolts to 9 N-m (60 
ibs. in.) and M8 bolts to 20 N-m (15 Ibs. ft.). 

12. Reconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES~ - 
INSTALLATION) 


WARNING: USE EXTREME CAUTION WHEN THE 
ENGINE IS OPERATING. DO NOT STAND IN A 
DIRECT LINE WITH THE FAN. DO NOT PUT YOUR 
HANDS NEAR THE PULLEYS, BELTS OR FAN. DO 
NOT WEAR LOOSE CLOTHES. 


13. Start the engine, allow to warm, turn engine off 
and inspect for leaks. Care must be take to 
observe the fuel system warnings. 


TIMING CHAIN TENSIONING RAIL 


NOTE: Carefully clean all mating surfaces with 
appropriate solvents to assure that no grease or 
oil is present during reassembly. 


1. Install tensioning rail on bearing pin 

2. Install the timing chain tensioner retaining bolt. 
Tighten to 12 N-m (106 Ibs. in.) 

3. Install timing cover (Refer to 9 - ENGINE/VALVE 
TIMING/TIMING BELT / CHAIN COVER(S) - 
INSTALLATION). 

4. Install oil pan and bolts. Tighten M6 bolts to 9 N-m 
(80 Ibs. in.) and M8 bolts to 20 N-m (15 Ibs. ft.). 

5. Install cylinder head (Refer to 9 - ENGINE/CYLIN- 
DER HEAD - INSTALLATION). 

6. install the cylinder head covers. (Refer to 9 - 
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION) 


7. Reconnect negative battery cable. 
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WARNING: Use extreme caution when the engine is operating. Do not put your hands near the pulleys, belts 


or fan. Do not wear loose clothes. 


8. Start the engine and inspect for leaks. Care must be taken to observe the fuel system warnings. 


9- 2918 ENGINE - 3.0L TD SERVICE INFORMATION LX 


ADJUSTMENTS 
TIMING CHAIN 
CAUTION: IT IS ESSENTIAL that the installation 


procedure is followed exactly. Failure to do so will 
result in severe engine damage. 


CAUTION: Cover timing case recesses to prevent 
foreign material from entering engine. 


1. Use a small screwdriver to prevent the timing chain 
from slipping down into the engine. 
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CAUTION: Always install the new timing chain with [ ¥) 
the oi/ holes pointing up. Failure to do so will 
result in severe engine damage. 


2, Connect new timing chain, oil hole side up and old 
timing chain with the assembly link. 
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4. Place the master link clip on the master link. 
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NOTE: Always keep new timing chain meshed with 
camshaft sprocket. 


CAUTION: DO NOT CRANK ENGINE and DO NOT 
ROTATE ENGINE BACKWARD. Engine rotation is 
clockwise, as you are looking at the engine. 
Rotate engine at crankshaft only. 


NOTE: With the timing cover and special tools in 
place, the timing chain can not jump time while 
being fed through the engine. As the engine is 
rotated the timing chain may appear to slip as the 
vaive springs move the camshafts. 


NOTE: Draw out the end of old timing chain evenly 
as it becomes free, to the same extent that new 
timing chain is drawn in. 


5. Draw in new timing chain with the oil holes facing 
up, by rotating the crankshaft slowly in direction of 
rotation of engine. 

6. Rotate the engine until the ends of the new timing 
chain meet and can be connected. 


NOTE: Assembly link is only an assembly aid and 
NOT designed for engine running. 


7. Remove assembly locking element, assembly outer 
plate and assembly link. 

8. Insert new riveted link with the oil hole up, and new 
middie plate into ends of timing chain using the 
guide link to hold the middle plate in position. 
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NOTE: When assembling riveting tool, piece 
#9312-7 is secured by a screw and #9312-10 can 
move loosely on thrust spindle 


9. Assembie riveting tool by inserting pieces #9312-7 
and #9312-10. 


81327923 


NOTE: Ensure that the riveted link and riveting 
tool are aligned. 


10. Press in new riveted link as far as the stop. 
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11. Remove guide link and riveting tool to change 
inserts. 


12. Install insert 9312-—8a on riveting tool. 
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13. Insert new outer plate into the moving assembly 
insert. 

14. Position riveting tool so that spacer webs of the 
guide are side by side. 

15. Ensure that riveted link and outer plate are 
aligned. 


NOTE: When turning spindle of riveting tool, be 
sure that pins of riveted link are inserted into 
holes of outer plate 


16. Screw in spindie of riveting tool until firm resis- 
tance is felt. aiovere 


17. Remove riveting tool. 


18. Install moving assembly insert #9312-aii to 
#9312—-1. 


19. Position riveting tool exactly over middle of pin. 
20. Tighten riveting tool spindle to end of travel. 
21. Repeat procedure for both riveting pins. 
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22. Inspect riveting, re-rivet if required. 
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23. Install cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) - 
INSTALLATION). 

24. Install engine cover (Refer to 9 - ENGINE - 
INSTALLATION). 

25. Connect negative battery cable. 

26. Start engine and inspect for leaks. Care must be 
taken to observe the fuel system warnings. 


80e1834d 


9-2924 ENGINE - 3.0L TD SERVICE INFORMATION —————_——_____________—_- LX 


TENSIONER-TIMING CHAIN 
DESCRIPTION 


A spring-loaded oil-fed hydraulic timing chain tensioner 
is located below the exhaust camshaft sprocket on the 
right cylinder head. The hydraulic chain tensioner is 
fastened to a bore in the cylinder head. An aluminum 
seal ring seals the chain tensioner to the cylinder 
head. The tensioner has a direct oil feed, which pro- 
vides additional tension to the chain as well as darnp- 
ening transient vibrations in the timing chain when the 
engine load changes. 
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NOTE: As a precaution, position No. 1 cylinder at TDC before removing the hydraulic timing chain tensioner. 
Replace the seal ring when installing the chain tensioner. 


REMOVAL 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM/CABLES~ - 
REMOVAL) 


2. Open hood. 


3. Remove engine cover (Refer to 9 - ENGINE - 
REMOVAL) 


4. Remove the engine intake air duct. 


5. Remove air cleaner housing (Refer to 9 - ENGINE/ 
AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
REMOVAL). 

6. Remove the cable strap from the engine wiring har- 
ness. 


7. Remove the timing chain tensioner. 
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INSTALLATION 


NOTE: Carefully clean all mating surfaces with 
appropriate solvents to assure that no grease or 
oil is present during reassembly. 


1 
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Install timing chain tensioner with new gasket. 
Tighten to 80N-m (59 Ibs.ft.). 


. Install cable strap on the engine wiring harness. 
. Install air cleaner housing. 

. Install intake air duct. 

. Reconnect negative battery cable. 


WARNING: Use extreme caution when the engine 
is operating. Do not put your hands near the pul- 
leys, belts or fan. Do not wear loose clothes. 


6. 


Start the engine and inspect for leaks. 
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BALANCE SHAFT 


REMOVAL - BALANCE SHAFT 


1. Disconnect the battery. (Refer to 8 - ELECTRICAL/ a 
BATTERY SYSTEM/CABLES - INSTALLATION) 


2. Remove the transmission and torque converter. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC - NAG1 - INSTALLATION) 


3. Position piston 1 to TDC. 


LX 


NOTE: To set piston #1 to Top Dead Center (TDC), 
Rotate the engine at the crankshaft in the running 
direction. The markings on the camshaft sprockets 
must be positioned opposite each other. The 
markings on the camshaft sprockets must be 
aligned with the cylinder head and lie on the left 
side. The TDC marking on the vibration damper 
must be aligned with the stay on the timing case 
cover. 


4. Remove the timing chain cover. (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - REMOVAL) 


5. Remove the rear balance shaft cover. 
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6. Install a 8.5 mm diameter drill bit (2) into the bal- 
ance shaft stop. 
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7. Make sure that the notch in the balance shaft front 
counterweight is at the highest point of the weight. 
If the balance shaft is aligned correctly, remove the 
drill bit. 


8. Remove the balance shaft hold down bolt (4).. 
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9. Remove the timing chain tensioner. 


10. Remove the bolt from the front of the balance 
shaft. 


11. Remove the balance shaft. 


INSTALLATION — BALANCE SHAFT 


1. Install the balance shaft. 


2. Align the balance shaft so that the notch in the 
counterweight is facing directly up. 
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3. install the timing chain tensioner. Torque to 80 N-m 
( 59 ft. Ibs ). 


4. Be sure that the camshafts and crankshaft are all 
set to their correct timing positions. 


5. Install the balance shaft bolt (4). Torque bolt to 9 
N-m ( 80 in. Ibs ). 
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6. install the bolt in the rear of the balance shaft 20 
N-m (177 in. ibs ) and then rotate an additional 90°. 


7. install the rear balance shaft cover. Torque bolts to 
8 N-m (71.8 in. Ibs ). 

8. Install the timing chain cover. (Refer to 9 - 
ENGINE/VALVE TIMING/TIMING BELT / CHAIN 
COVER(S) - INSTALLATION) 

9. Install the torque converter and _ transmission. 
(Refer to 21 - TRANSMISSION/TRANSAXLE/AU- 
TOMATIC ~- NAG1 - INSTALLATION) 


10. Connect the battery. (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM/CABLES - INSTALLATION) 
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EXHAUST SYSTEM AND TURBOCHARGER 
DESCRIPTION 
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EXHAUST SYSTEM - V6 SINGLE SYSTEM 


1 -BALL FLANGE 

2 -CATALYTIC CONVERTER ASSEMBLY 

3 - CROSS BRACE 

4- BAND CLAMPS 

5 - RH REAR MUFFLER AND RESONATOR 
6 - ISOLATOR 


The exhaust system consists of two front close coupled catalytic converters, a RH rear muffler and resonator 
assembly, and on vehicles equipped with dual exhaust, LH resonator and tailpipe assembly. 
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EXHAUST SYSTEM - V8 DUAL SYSTEM 


- LH REAR RESONATOR AND TAIL PIPE 

~ ISOLATOR 

- BALL FLARE FLANGE 5.7L / BALL FLARE BAND CLAMP 6.1L 
- RH REAR MUFFLER AND RESONATOR 

- BAND CLAMPS 

- CATALYTIC CONVERTER ASSEMBLY 

- BALL FLANGE 


NOOBONM — 


Both catalytic converters attach directly to the exhaust manifold using studs and nuts. The exhaust down pipes exit 
the converters and connect into the rear muffler and resonator (1 and 4). On the 2.7L/3.5L equipped vehicles, there 
is a flex coupler directly behind the LH catalytic converter. The upstream oxygen sensors are located in each 
exhaust manifold. On 5.7L equipped vehicles there is a flex coupler behind both LH and RH catalytic converters. 
The downstream oxygen sensors are located behind the flex couplers. The 6.1L does not use flex couplers. The 
downstream oxygen sensors are located behind the catalytic converters. 


For the single exhaust systems, the RH muffler, resonator and tailpipe (4) are one single unit. 
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DIAGNOSIS AND TESTING 
EXHAUST SYSTEM 


CONDITION 


POSSIBLE CAUSES 
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CORRECTION 


EXCESSIVE EXHAUST NOISE 
(UNDER HOOD) 


1. Exhaust manifold cracked or 
broken. 


1. Replace manifold. 


2. Manifold to cylinder head leak. 


2. Tighten manifold and/or replace 
gasket. 


3. EGR tube to manifold gasket 
leakage. 


3. Tighten fasteners or replace 
gasket. 


4. EGR Valve to EGR tube gasket 
leakage. 


4. Tighten fasteners or replace 
gasket. 


5. Exhaust to manifold leak. 


5. Tighten or replace nuts 


6. Pipe and shell noise from front 
exhaust pipe. 


6. Characteristic of single wall pipe. 


EXCESSIVE EXHAUST NOISE 


1. Leak at exhaust pipe joints. 


2. Burned or rusted out muffler 
assembly or exhaust pipe. 


resonator(s). 


2. Replace muffler and resonator 
assembly and/or LH rear resonator 


3. Replace RH muffler and 
resonator assembly and/or RH 
resonator and tailpipe as necessary. 


4. Restriction in exhaust system. 


4, Remove restriction if possible, or 
replace components as necessary. 


5. Converter material in muffler or 
resonators. 


5. Replace RH muffler and 
resonator assembly and/or RH 
resonator and tailpipe as necessary. 
Check fuel injection and ignition 


INSPECTION 


systems for proper operation. 


Inspect the exhaust pipes, catalytic converters, muffler, and resonators for cracked joints, broken welds and corro- 
sion damage that would result in a leaking exhaust system. Inspect the clamps, support brackets, and insulators for 
cracks and corrosion damage. 


NOTE: Slip joint band clamps are spot/tack weided to exhaust system. If a band clamp must be replaced, 
the spot/tack weid must be ground off. 


ADJUSTMENTS 


A misaligned exhaust system is usually indicated by a vibration, rattling noise, or binding of exhaust system com- 
ponents. These noises are sometimes hard to distinguish from other chassis noises. Inspect exhaust system for 
broken or loose clamps, heat shields, isolators, and brackets. Replace or tighten as necessary. It is important that 
exhaust system clearances and alignment be maintained. 


Perform the following procedures to align the exhaust system: 
1. Loosen clamps and support brackets. 
2. Align the exhaust system starting at the front, working rearward. 
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3. Tighten all clamps and brackets once alignment and clearances are achieved. 


SPECIFICATIONS 
TORQUE 


DESCRIPTION 


Nut - Catalytic Converter 
to Ball Flange Snug fit 


Nut - Catalytic Converter 
to Ball Flange 


Band Clamp 


Nut - Catalytic Converter 


Fasteners - Exhaust 25 

Support Bracket 

Retainers - Heat Shield 

Nuts - Tunnel 25 215 
Reinforcement 

Charge Air Cooler 47 35 

Mounting Bolts 
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SPECIAL TOOLS 


Pressure Transducer CH7063 


LX 
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CONVERTER-CATALYTIC 

DESCRIPTION 

The close coupled, three-way catalytic converter inlets ———<——— 
are connected to the exhaust manifolds by the use of 

ball flange (1). The 2.7L and 3.5L RWD vehicles incor- @ 


porate a flex joint downstream of the LH catalytic con- 
verter to improve NVH. The 5.7L equipped RWD 
vehicles incorporate a flex joint downstream of the LH 
and RH catalytic converters. The 6.1L equipped RWD 
vehicies do use a flex joint downstream of the LH and 
RH catalytic converters. The left (4) and right (2) side 
converter outlet pipe connects to the exhaust system. 
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REMOVAL 
RIGHT HAND CATALYTIC CONVERTER 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


1. Disconnect negative battery cable. 
2. Raise vehicle on hoist. 


3. Disconnect downstream oxygen sensor (2) connec- 
tors. 


4. Remove muffler and resonator (Refer to 11 - 
EXHAUST SYSTEM/MUFFLER - REMOVAL). 
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5. 2.7L/3.5L Only - Remove nuts and cross-brace (2). 
6. Remove catalytic converter to ball flange nuts (1). 
7. Remove catalytic converter (8). 


LEFT HAND CATALYTIC CONVERTER 


1. Raise vehicle on hoist. 
2. Hoist vehicle. 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


3. Disconnect downstream oxygen sensor electrical 
connectors. 


4. Remove muffler and resonator assembly. (Refer to 
11 - EXHAUST SYSTEM/MUFFLER - REMOVAL). 


5. Remove ball flange nuts. 
. Remove catalytic converter ball fange nut. 
7. Remove catalytic converter. 
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3.0L DIESEL 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. Special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


. Disconnect negative battery cable. 

. Raise vehicle on hoist. 

. Disconnect differential pressure ports (2). 

. Disconnect exhaust temperature sensors (3). 

. Disconnect downstream oxygen sensor connectors 


(4). 
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6. Remove exhaust from the diesel particulate filter 
(5). 

7. Remove mounting bolts (4) and (7). 

. Remove the nuts from the down pipe (2). 

9. Remove the catalyst assembly. 
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3.0L DIESEL 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. Special care 
should be taken when working near the caialytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


. Instail the catalyst assembly. 

. Install the nuts to the down pipe (2). 

. Install mounting bolts (4) and (7). - 

. Install exhaust onto the diesel particulate filter (5). 
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5. Connect downstream oxygen sensor connectors 
(4). 

6. Connect exhaust temperature sensors (3). 

. Connect differential pressure ports (2). 

8. Connect negative battery cable. 


~ 
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INSPECTION 


WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never attempt 
to service any part of the exhaust system until it is cooled. Special care should be taken when working near 
the catalytic converter. The temperature of the converter rises to a high level after a short period of engine 
operation time. 


Check catalytic converter for a flow restriction. (Refer to 11 - EXHAUST SYSTEM - DIAGNOSIS AND TESTING) 
Exhaust System Restriction Check for procedure. 


Visually inspect the catalytic converter element by using a borescope or equivalent. Remove oxygen sensor(s) and 
insert borescope. If borescope is not available, remove converter and inspect element using a flashlight. Inspect 
element for cracked or melted substrate. 


NOTE: Before replacing a catalytic converter, determine the root cause of failure. Most catalytic converter 
failures are caused by air, fuel or ignition problems. (Refer to Appropriate Diagnostic information) for test 
procedures. 
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INSTALLATION 
RIGHT HAND CATALYTIC CONVERTER 


1. Install catalytic converter (3) onto exhaust manifold 
bail flange. Only finger tighten nuts at this time. 


2. Install muffler and resonator assembly (Refer to 11 
- EXHAUST SYSTEM/MUFFLER - REMOVAL). 


3. Install bolts and cross brace (3). Tighten bolts to 55 
N-m (40 ft. Ibs.). 


4, Tighten manifold ball flange nut to 12 N-m (106 in. 
Ibs.). 


5. Check clearance between exhaust module and fuel 
tank. Clearance is 14mm (.55 in.) for V8 engine 
and 16mm (.62 in.) for V6 engine. 


6. Check clearance at rear tunnel reinforcement. 
Clearance is 15 - 20mm (.59 - .78 in.). 


7. Adjust clearance as necessary. 

8. Tighten ball flange nuts to 34 N-m (25 ft. Ibs.). 
9. Connect oxygen sensor (2) connectors. 

10. Lower vehicle. 

11. Connect negative battery cable. 


12. Start the engine and inspect for exhaust jeaks. 
Repair exhaust leaks as necessary. 
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LEFT HAND CATALYTIC CONVERTER 


1. Install catalytic converter (3) onto exhaust manifold 


ball flange. Only finger tighten nuts at this time. 


2. Install muffler and resonator assembly (Refer to 11 
- EXHAUST SYSTEM/MUFFLER - INSTALLA- 


TION). 


3. Install bolts and cross brace. Tighten bolts to 55 


N-m (40 ft. tbs.). 


4. Tighten manifold ball flange nut to 12 N-m (106 in. 


Ibs.). 


5. Check clearance between exhaust module and fuel 
tank. Clearance is 14mm (.55 in.) for V8 engine 


and 16mm (.62 in.) for V6 engine. 


6. Check clearance at rear tunnel reinforcement. 


Clearance is 15 - 20mm (.59 - .78 in.). 
7. Adjust clearance as necessary. 
8. Tighten ball flange nuts to 34 N-m (25 ft. Ibs.). 
9. Lower vehicie. 
10. Connect negative battery cable. 
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11. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 


Lx 


SHIELDS-HEAT 
REMOVAL 


WARNING: The normal operating temperature of 
the exhaust system is very high. Therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. Special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


1. Raise vehicle. 
2. Remove nuts (2). 
3. Remove heat shields (1). 


INSTALLATION 
1. Position heat shields (1). 
2. Install nuts (2). Tighten nuts to 10 N-m (98 in. Ibs.). 
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MUFFLER 
DESCRIPTION 
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‘EXHAUST PIPE ASSEMBLY V6 


1 -BALL FLANGE 

2 -CATALYTIC CONVERTER ASSEMBLY 

- CROSS BRACE 

4- BAND CLAMPS 

5 - RH REAR MUFFLER AND RESONATOR 
6 - ISOLATOR 


a 


The 2.7L/3.5L exhaust pipe assembly consists of: 
e Muffler and resonator assembly module (5) 
e Isolators (6) 


The muffler and resonator assembly is serviced as an assembly. 
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1 - BALL FLANGE 

2- FRONT EXHAUST PIPE MUFFLER AND RESONATOR ASSEMBLY 
3- BAND CLAMPS 

4 - ISOLATOR 

5 - RH REAR RESONATOR AND TAILPIPE ASSEMBLY 


The 5.7L RH muffler and tailpipe assembly consists of: 
® Front exhaust pipe and muffler (2) and resonator (5) 
e Ball flange (1) 
e |solators (4) 
e Band clamps (3) 
The muffler and resonator assembly is serviced as an assembly. 
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- BALL FLARE BAND CLAMP 

- FRONT EXHAUST PIPE MUFFLER AND RESONATOR ASSEMBLY 
- BAND CLAMPS 

~ ISOLATOR 

- RH REAR RESONATOR AND TAILPIPE ASSEMBLY 
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The 6.1L RH muffler and tailpipe assembly consists of: 
« Front exhaust pipe and muffler (2) and resonator (5) 
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e Band clamp(1) 
e Isolators (4) 
e Band clamps (3) 
The muffler and resonator assembly is serviced as an assembly. 


REMOVAL 


1. Raise vehicle. | 


2. Remove catalytic converter to muffler and resona- 
tor clamps (2). 
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3. Remove nuts (1) and tunnel reinforcement (2). 
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4. 5.7L/6.1L Engine - Remove LH resonator and tailpipe assembly (Refer to 11 - EXHAUST SYSTEM/RESONATOR 
- REMOVAL). 


5. Remove isolators (4). 
6. Remove muffler and tailpipe assembly (5) by twisting/turning while pulling assembly out of catalytic converters. 


INSTALLATION 
1. Position front exhaust pipe module clamps (2) on 
exhaust pipe assembly. 


2. Install exhaust pipe assembly into catalytic convert- 
ers (3 and 4). 


NOTE: Isolators will have an approximately 10° 
forward angle when installed. 


3. Install isolators. 
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4. 5.7L/6.1L Engine - Install LH rear resonator and tailpipe assembly (Refer to 11 - EXHAUST SYSTEM/RESONA- 
TOR - INSTALLATION). 


NOTE: Check for proper alignment and clearance to underbody and engine compartment components 
before tightening clamps. 


5. Tighten band clamps to 61 N-m (45 ft. Ibs.). 


6. Install tunnel reinforcement (2) and nuts (1). 
Tighten nuts to 25 N-m (215 in. tbs.) | 

7. Check clearance between muffler and resonator 
assembly and fuel tank. Clearance is 14mm (.55 
in.) for V8 engine and 16mm (.62 in.) for V6 
engine. 

8. Check clearance at rear tunnel reinforcement. 
Clearance is 15 - 20mm (.59 - .78 in.). 

9. The tailpipe should be centered in the rear fascia 
opening. 

10. Adjust clearance as necessary. 

11. Lower vehicle. 

12. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 
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RESONATOR 


REMOVAL 
5.7L 


WARNING: The normal operating temperature of 
the exhaust system is very high. Therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. Special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


. Raise vehicle. 

. Remove two nuts (2). 

. Remove isolators (1). 

. Remove LH resonator and tailpipe assembly (5). 
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6.1L 


WARNING: The normal operating temperature of 
the exhaust system is very high. Therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. Special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


. Raise vehicle. 

. Remove the bolt (2). 

. Remove isolators (1). 

. Remove LH resonator and tailpipe assembly (5). 
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INSTALLATION 
5.7L 


1. Position LH resonator and tailpipe assembly (5) in 
vehicle. 

2. Install isolators (1). 

install ball flange nuts (2). Tighten nuts finger tight. 

4. Check clearance between muffler and tailpipe 
assembly and fuel tank. Clearance is 14mm (.55 
in.) for V8 engine and 16mm (.62 in.) for V6 
engine. 

5. Check clearance at rear tunnel reinforcement. 
Clearance is 15 - 20mm (.59 - .78 in.). 

6. The tailpipe should be centered in the rear fascia 
opening. 

7. Tighten ball flange nuts (2) to 47 N-m (35 ft. Ibs.). 

. Lower vehicle. 


9. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 
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6.1L 

1. Position LH resonator and tailpipe assembly (5) in 
vehicle. 

2. Install isolators (1). 

3. install ball clamp bolt (2). Tighten bolt finger tight. 


4. Check clearance between muffler and tailpipe 
assembly and fuel tank. Clearance is 14mm (55 
in.) for V8 engine. 


5. Check clearance at rear tunnel reinforcement. 
Clearance is 15 - 20mm (.59 - .78 in.). 


6. The tailpipe should be centered in the rear fascia 
opening. 

7. Tighten ball clamp bolt (2) to 47 N-m (365 ft. Ibs.). 

. Lower vehicle. 


9. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 
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FILTER-DIESEL PARTICULATE 


DESCRIPTION 


A diesel particulate filter (1) DPF is installed for 
exhaust gas after-treatment. The DPF is located 
downstream of the main oxidation catalyst (5). The 
DPF filters, stores and burns particulate matter (soot) 
that is generated during the combustion process. The 
soot is oxidized to carbon dioxide CO2 at exhaust 
temperatures over 600° C (1,112 F). 
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OPERATION 


The oxidation catalysts raise the exhaust gas temper- 
atures to regenerate the DPF (1), which is passive 
regeneration. If the passive regeneration cannot keep 
up with the build up of soot in the DPF, the ECM will 
actively regenerate the DPF to burn off the soot. Res- 
idue remains inside the DPF in the form of non burn- 
able ash. Ash comes from the oils and other materials 
that are trapped in the oils and are present in the 
soot. Ash is not eliminated by the regeneration cycle. 
Excessive ash accumulation requires the replacement 
of the DPF. The DPF uses a silicon carbide wall-flow 
monolith with a platinum coating to trap particulates. 
The monolith contains a large number of square par- 
allel channels, which run in the axial direction and are 
separated by thin porous walls. The channels are 
alternatively open at one end, but plugged at the 
other. The exhaust gases flow through the walls and 
escape through the pores in the wall material. Partic- 
ulates, however, are too large to escape and are eas 
trapped in the monolith walls. The ECM starts the 
regeneration of the DPF if the soot load exceeds a performance map value. The ECM determines the load condition 
of the DPF based upon the exhaust gas pressure upstream (2) and downstream (2) of the DPF. A pressure differ- 
ential sensor (2) provides the pressure input to the ECM. During the regeneration process, the ECM raises the 
temperature in the DPF to burn off the soot accumulated. Under normal operation, the engine does not produce 
enough heat to oxidize the soot inside the DPF. This process requires temperatures above 550 °C (1,022 °F). After 
regeneration, the ECM reads the actual pressure difference at the DPF and compares it with a reference value. 
From this comparison, the ECM determines the ash quantity inside the DPF. 
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REMOVAL 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


1. Disconnect negative battery cable. 

2. Disconnect differential pressure ports (2). 

3. Remove exhaust from the diesel particulate filter 
(1). 

4. Remove the catalyst to diesel particulate filter fas- 
teners. 

5. Remove the diesel particulate filter assembly. 


INSTALLATION 


WARNING: The normal operating temperature of 
the exhaust system is very high. therefore, never 
work around or attempt to service any part of the 
exhaust system until it is cooled. special care 
should be taken when working near the catalytic 
converter. The temperature of the converter rises 
to a high level after a short period of engine oper- 
ation time. 


1. Install the diesel particulate filter assembly (1). 


2. Install the catalyst to diesel particulate filter fasten- 
ers. 

3. Reconnect the exhaust to the diesel particulate fil- 
ter (1). 

4. Connect differential pressure ports (2). 

5. Connect negative battery cable. 
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TURBOCHARGER 
DESCRIPTION 


EXHAUST SYSTEM = 11 - 23 


CAUTION: The turbocharger is a performance part and must not be tampered with. The actuator bracket is 
an integral part of the turbocharger. Tampering with the actuator or other components can reduce durability 
by increasing cylinder pressure and thermal loading due to incorrect inlet and exhaust manifold pressure. 
Poor fuel economy and failure to meet regulatory emissions laws may result. Increasing the turbocharger 
boost WILL NOT increase engine power. 


The turbocharger used on this vehicle is of the variable turbine type. These turbochargers use the entire exhaust 
energy to boost efficiency of the turbocharger and the engine. 


The advantages of a turbocharger with variable turbine geometry are: 
® Higher charge pressure already in the lower and in upper engine speed ranges. 
* Higher torque as a result of improved cylinder charge. 
e Reduction in exhaust emissions as a result of an improvement in the air supply of the engine. 
* Increased power output as a result of the higher charge pressure combined with a reduced exhaust back pres- 
sure and thus improved charge cycle. 


OPERATION 


The exhaust gases of the engine are directed through 
the exhaust manifold into the turbine housing (6) onto 
the turbine wheel (7). The flow energy of the exhaust 
gases cause the turbine wheel (7) to rotate. Conse- 
quently, the compressor wheel, which is connected 
through the turbine shaft with the turbine wheel (7), is 
driven at the same speed. The fresh air (A) inducted 
by the compressor wheel is compressed and passed 
to the engine. 


The charge pressure is controlled by varying the posi- 
tion of the guide vanes (2). The guide stud (3) of the 
control linkage of the boost pressure actuator turns 
the adjusting ring (5) in the turbine housing (6). As a 
result, all the guide vanes (3) whose guide studs (4) 
likewise mesh into the adjusting ring (5), are also 
turned. 


At low speeds, the flow cross-section is reduced by 
closing the guide vanes (2). Consequently the speed 
at which the exhaust gas impacts on the turbine wheel 
(7) is increased, as a result of which the speed of the turbocharger and thus the charge pressure rises. 


At high engine speeds the guide vanes (2) are increasingly opened and the flow cross-section is thus enlarged, as 
a result of which the speed of the turbocharger reduces and the charge pressure drops. 


The turbocharger guide veins are controlled by the electronic actuator. The ECM monitors the boost and charge air 
changes to the turbocharger system during operation. The ECM sends a PWM signal to the actuator. The actuator 
will then respond to the signal adjusting the guide veins. 


DIAGNOSIS AND TESTING 
TURBOCHARGER 


The turbocharger, charge air cooler and exhaust gas recirculation systems operate with one another and must be 
tested as a complete system. It is important that all components of the air intake system be thoroughly tested any 
time a symptom is present for one of these components. 
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it is typical to notice a small amount of engine oil in the air intake system. This comes from the crankcase venti- 
lation and may weep out of hose connections that are not clamped properly. This does not mean that the turbo- 
charger requires replacement. 


if DTC’s or the performance of the vehicle lead to the determination that the boost pressure and/or mass air flow 
values are out of range, the systems listed below should be inspected. If a DTC for the inlet or intake air temper- 
ature has been stored, refer to the appropriate diagnostics. 


NOTE: Also a continuous air leak may result in an intermittent symptom. The ECM monitors the sensor 
readings continuously but only sets a DTC or reduces the engine torque when these readings are outside 
of the tolerances, which may occur under certain driving conditions. 


Inspect the following: 

e Air intake system plumbing: Loose or broken hoses or fittings may create an air leak resulting in a loss of 
pressure and mass air flow. (A smoke machine does not create enough pressure to find a leak in the air intake 
system). 

e Turbo Resonator: Inspect the resonator (muffler, connected to the turbocharger) for air leaks at the seam 
between the two shells. 

e Charge Air Cooler: A charge air cooler damaged by tools or external debris may leak air. 

Exhaust Gas Recirculation (EGR) valve: A sticking EGR valve influences the mass air flow causing implausi- 
bility with MAF, which displays one or more DTC’s. Don’t replace the EGR valve if no DTC’s are present. Use 
the actuator test in the scan tool to move the EGR valve at idle speed. The MAF value should alternate 
between 500 to 600 mg/strk at 5% ratio (almost closed) and 200 to 300 mg/strk at 95% ratio (almost opened) 
when the “EGR Positioner” is being actuated by the scan tool. 

Mass Air Flow Sensor (MAF): The mass air flow, measured and provided by the MAF is critical for calculations 
performed by the ECM and may result in several DTC’s related to the air intake system if not accurate. 

e Boost Pressure Sensor: Make sure that the correct part number, or superseding part number, is installed. 
Refer to MOPAR® for the correct part number information. 

Turbocharger: See TURBOCHARGER DIAGNOSTIC PROCEDURE . Consider that an operating turbocharger 
creates a flow sound, which is normal and does not require replacement. Other sounds like whistling are 
potentially caused by the resonator or improper line connections. 


TURBOCHARGER DIAGNOSTIC PROCEDURE 


1. Visually inspect all the blades of the turbocharger compressor and turbine wheel for damage which may have 
been caused by foreign particles. For example if the air filter was improperly installed or an incorrect air filter was 
installed. 


€ 


CAUTION: Do NOT try to move the actuator mechanism by pushing or pulling the connecting rod. There is 
a worm gear attached to the actuator mechanism, which doesn’t allow any movement from its output side. 


2. lf the actuator mechanism doesn’t move at all check power and ground supply of the actuator. 


3. If the actuator mechanism doesn’t move even though the electrical connection has been verified or moves errat- 
ically the turbocharger assembly is defective and must be replaced. 
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REMOVAL 


WARNING: The normal operating temperature of 
the exhaust system is very high. Never work 
around or attempt to service any part of the 
exhaust system until it is cool. Care should be 
taken when working near the turbocharger. The 
temperature of the turbocharger rises to a high 
level after a short period of engine operation time. 


NOTE: There is no procedure for repairing the tur- 
bocharger. If damage is found during inspection, 
the turbocharger must be replaced. 


1. 
2. 
3. 
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Disconnect negative battery cable. 
Remove the engine trim cover. 
Remove air intake tube (air cleaner to turbo) (1). 


Remove engine cover front bracket (2). 

Remove air tube (turbo to cooler) (3). 

Remove the turbo heat shield (4). 

Remove the exhaust clamp (elbow to converter) 


(1). 
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8. Remove the turbo front bracket retaining bolts (1). 


9. Drain cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


10. Disconnect the downstream catalytic converter at 
the extension pipe. 


11. Disconnect the extension pipe to muffler. 
12. Disconnect O2 sensor wire connector. 
13. Reposition extension pipe and catalytic converter. 


14. Lower vehicle and disconnect catalytic converter 
to downstream catalytic converter clamp. 


15. Remove upstream catalytic converier. 


16. Disconnect transmission fill tube and trim cover 
bracket and set aside. 


17. Disconnect exhaust elbow at turbo (2). 

18. Disconnect EGR tube at manifold to left cylinder 
head (8). 

19. Remove left and right exhaust manifold retaining 
bolts and gaskets (4). 
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20. Remove front turbo retaining bolts (4). 

21. Remove turbo mount retaining bolts. 

22. Remove turbo. 

23. Disconnect turbo boost pressure servo connector. 


y 
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INSPECTION 


Visually inspect the turbocharger and exhaust manifold 
gasket surfaces. Replace stripped or eroded mounting 
studs. 
1. Visually inspect the turbocharger for cracks. The 
following cracks are NOT acceptable: 
® Cracks in the turbine and compressor housing 
that go completely through. 
* Cracks in the mounting flange that are longer 
than 15 mm (0.6 in.). 
Cracks in the mounting flange that intersect bolt 
through-holes. 
« Two (2) Cracks in the mounting flange that are 
closer than 6.4 mm (0.25 in.) together. 
2. Visuaily inspect the impeller and compressor wheel 
tins for nicks, cracks, or chips. Note: Some impel- 
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lers may have a factory placed paint mark which, after normai operation, appears to be a crack. Remove this 
mark with a suitable solvent to verify that it is not a crack. 


3. Visually inspect the turbocharger compressor housing for an impeller rubbing condition. Replace the turbocharger 


if the condition exists. 
4. Measure the turbocharger end play: 


a. install a dial indicator (1) as shown. Zero the 
indicator at one end of travel. 


b. Move the impeller shaft fore and aft and record 
the measurement. Allowable end play is 0.026 
mm (0.0001 in.) MIN. and 0.127 mm (0.005 in.) 
MAX. if the recorded measurement falls out- 
side these parameters, replace the turbo- 
charger assembly. 
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5. Measure the turbocharger bearing radial clearance: 


a. Insert a narrow blade or wire style feeler gauge 
(1) between the compressor wheel and the 
housing. 


b. Gently push the compressor wheel toward the 
housing and record the clearance. 


c. With the feeler gauge in the same location, 
gently push the compressor whee! away from 
the housing and again record the clearance. 


d. Subtract the smaller clearance from the larger 
clearance. This is the radial bearing clearance. 


e. Allowable radial bearing clearance is 0.076 mm 
(0.003 in.) MIN. and 0.102 mm (0.040 in.) 
MAX. If the recorded measurement falls out- 
side these specifications, replace the turbo- 
charger assembly. 


INSTALLATION 


1. Reconnect turbo boost pressure servo connector 
(2). 

2. Position and install the turbocharger on the exhaust 
manifold, tighten the retainers to 30 Nim (22 ft. 
bs.). 


CAUTION: Make sure the gasket is installed prop- 
erly or the turbo oi! feed hole will be blocked. 


3. Install front turbo retaining bolis and gasket and 
install turbo. 


Lx 


13. 


14. 


15. 


16. 
17. 
18. 
19. 
20. 
at. 


Install left and right exhaust manifold retaining bolts 
and gaskets (4). 


Reconnect EGR tube (3) at manifold to left cylinder 
head (3). 


Reconnect transmission fill tube and trim cover 
bracket and set aside. 


Install upstream catalytic converter. 


Raise vehicle and reconnect catalytic converter to 
downstream catalytic converter clamp. 


Install extension pipe and catalytic converter. 
Reconnect O2 sensor wire connector. 
Reconnect the extension pipe to muffler. 


Reconnect the downstream catalytic converter at 
the extension pipe. 


Refill cooling system (Refer to 7 - COOLING - 
STANDARD PROCEDURE). 


Lower vehicle, install the turbo front bracket 
retaining bolts (2). 
Install the exhaust clamp (elbow to converter) (1). 


install the turbo heat shield (4). 

Install air tube (turbo to cooier) (3). 

Install engine cover front bracket (2). 

Install air intake tube (air cleaner to turbo) (1). 
install the engine trim cover. 

Reconnect negative battery cable. 
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COOLER-CHARGE AIR AND PLUMBING 
DESCRIPTION 


The charge air system consists of a inlet air compressor which is part of the turbocharger housing, charge air cooler 
locate in front of the radiator, and charge air cooler plumbing. The is also a electronic control valve placed after the 
charge air cooler, inline, that assists with air flow during the EGR operating mode. 


The charge air cooler is a heat exchanger that uses air flow from vehicle motion to dissipate heat from the intake 
air. As the turbocharger increases air pressure, the air temperature increases. Lowering the intake air temperature 
increases engine efficiency and power. 


OPERATION 
Intake air is drawn through the air cleaner and into the turbocharger compressor housing. Once inside the housing 
the air is compressed by the rotation of the turbine wheel. The turbine wheel is driven by exhaust gasses. 


This air compression process causes heat. Pressurized air (charge air) from the turbocharger then flows forward 
through the charge air cooler, located in front of the radiator, to be cooled by the air flow from vehicle motion rush- 
ing past the cooler fins. From the charge air cooler the air flows back into the intake manifold, past an air control 
valve that assists in EGR mode. There are also resonators located in the charge air stream that assist with air flow 
and noise suppression. 


DIAGNOSIS AND TESTING 
LEAK TESTING 


NOTE: Slight engine oil pooling in the charge air inlet hose IS NOT premature turbocharger failure. Slight 
pooling is the normal result of the breather system. Test the air breather tube for normal operation by refer- 
ting to the appropriate diagnostic manual. 


Low turbocharger boost pressure and low engine performance can be caused by leaks in the charge air cooler or 
it's plumbing. The following procedure outlines how to check for leaks in the charge air cooler system. 


1. Loosen clamp and remove turbocharger to air inlet duct rubber sleeve from turbocharger. 

2. Insert Special Tool 9556 Adapter into the rubber sleeve. Tighten existing clamp to 8 N-m (72 in. Ibs.). 
3. Separate the breather hose at the breather heater and block off. 

4. Remove the oil level indicator and block off tube. 


CAUTION: Do not apply more then 0.6 bar (10 psi) air pressure to the charge air cooler system, sever dam- 
age to the charge air cooler system may occur. 


5. Connect regulated air supply to air fitting on Special Tool 9556 Adapter. Set air pressure to approximately 0.6 bar 
(10 psi). 
6. Using soapy water check the air inlet ducts, rubber sleeves, charge air cooler and intake manifold for leaks. 


REMOVAL 


WARNING: If the engine was just turned off, the air intake system tubes may be hot. 


NOTE: Note the location of the rubber air charge cooler to A/C condenser and air charger cooler to radiator 
air seals. The seals are use to prevent overheating and improve charge air and A/C efficiency. 


. Disconnect the battery negative cables. 
. Remove front fascia (Refer to 18 - FRAME & BUMPERS/BUMPERS/FRONT FASCIA - REMOVAL). 
. Remove the boost tubes from the charge air cooler. 
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. Remove the charge air cooler bolts. 
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NOTE: Care must be taken not to damage the charge air cooler fins and the fins of other ancillary cooler 
components. 


5. Remove charge air cooler. 


INSPECTION 


Visually inspect the charge air cooler and plumbing for cracks, holes, loose clamps, or damage. Inspect the tubes, 
fins, and welds for tears, breaks, or other damage. Replace the charge air cooler if damage is found. 


Pressure test the charge air cooler, using Charge Air Cooler Tester Kit. 


INSTALLATION 


1. Position charge air cooler and install mounting bolts. Tighten bolts to 47 N-m (35 ft. Ibs.). 

2. Install the boost tubes to the charge air cooler. With the clamps in position, tighten the clamps to 11 N-m (95 in. 
Ibs.) 

3. Install the front fascia (Refer to 13 - FRAME & BUMPERS/BUMPERS/FRONT FASCIA - INSTALLATION). 

4. Connect the battery negative cable. 

5. Start engine and check for leaks. 
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MOTOR-BOOST PRESSURE SERVO 
DESCRIPTION 


The turbocharger boost pressure servomotor is bolted to the side of the turbocharger housing and is responsible for 
controlling turbocharger boost pressure. It controls the boost pressure by varying the position of the guide vanes. 
The servomotor operates in response to a PWM signal from the ECM. 


OPERATION 


The turbocharger boost pressure servomotor receives 
a PWM signal from the ECM. 


At low speed, the turbocharger boost pressure servo- 
motor reduces the flow cross section of the guide 
vanes (2). The speed at which the exhaust gas 
impacts on the turbine wheel is increased, as a result 
of which the speed of the turbocharger and thus the 
charge pressure rises. 


At high engine speed, the turbocharger servomotor 
increases the flow cross section of the guide vanes 
(2). The speed at which the exhaust gas impacts on 
the turbine wheel is reduced, as a result of which the 
speed of the turbocharger reduces and the charge 
pressure drops. 


815eftbb 


REMOVAL 


1. Disconnect the negative battery cable. 

2. Remove the air cleaner housing. 

3. Remove the turbo heat shield. 

4. Remove circlip from actuator rod at turbocharger 
end (2). 

5. Remove mounting bolts and remove servomotor 
and actuator rod (3). 

6. Remove circlip and actuator rod from servomotor 
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INSTALLATION 


1. Install actuator rod onto servomotor (4). 

2. install circlip (1). 

3. Position servomotor and actuator rod onto turbo- 
charger (5). 


4. Install mounting bolts (3). Tighten bolts to 8 N-m 
(70 Ibs.in). 


5. Install circlip on the actuator rod at the turbo- 
charger end (2). 


Connect electrical connector (6). 
Install the turbo heat shield. 
Connect negative battery cable. 
. Install air cleaner housing. 

0. Connect negative battery cable. 
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BUMPERS 
SPECIFICATIONS - TIGHTENING 


DESCRIPTION | Nm | Ft. Lbs. In. Lbs. 
24 
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SPECIAL TOOLS 
FRONT SUSPENSION 


Wrenen, Shock Nut 9362 
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BUMPER-FRONT 
REMOVAL 


NOTE: 300 Shown. Magnum and Charger similar. 


1. Remove fascia assembly. (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FASCIA-FRONT - 
REMOVAL) 


2. Drill out the four spot welds (2 per side) between 
the bumper bracket and rail end cap (1). 

3. Remove the eight screws (4 per side) and remove 
the bumper. 


| eo 81351615 


INSTALLATION 
NOTE: 300 Shown. Magnum and Charger similar. 


1. Position the bumper. 


NOTE: It is not necessary to spot weld the bumper 
back into place. 


2. Install the bolts and tighten to 28 N.m (21 ft. Ibs.). 

3. Install the fascia. (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FASCIA-FRONT ~- INSTAL- 
LATION) 
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BUMPER-REAR 
REMOVAL 


NOTE: 300 Shown. Magnum and Charger similar. 


1. Remove the fascia assembly. (Refer to 13 - 
FRAME & BUMPERS/BUMPERS/FASCIA-REAR - 
REMOVAL) 

2. Remove the six nuts and washers and remove the 
bumper. 


INSTALLATION 


1. Position the bumper. 

2. Install the nuts and washers and tighten to 28 N.m 
(21 ft. Ibs.). 

3. Install the fascia assembly. (Refer to 13 - FRAME 


& BUMPERS/BUMPERS/FASCIA-REAR - INSTAL- 
LATION) 
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FASCIA-FRONT 
REMOVAL 


13 - 6 


1. Raise and support the vehicle. 
2. Remove the three push-pin 


retainers (1) that 


secure each front wheel house splash shield (2) to 


the front fascia assembly (3). 


815aaa88 


813530ba 


(2) to the underbody. 


3. Remove the nine screws (1) that secure the belly pan 


NOTE: 300 Shown. Magnum and SRT8 similar 
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4. Remove the screw (5) that secures the front fascia 
assembly (4) to the nut insert (1) in each front 
fender. 


5. Partially lower the vehicle and remove the push-pin 
retainers (2) (four-sedan, six-wagon, eight-Charger) 
that secure the front fascia assembly to the upper 
radiator support. 

6. If equipped, disconnect the headlamp washer sys- 
tem hose from washer reservoir. (Refer to 8 - 
ELECTRICAL/WIPERS/WASHERS/HEADLAMP 
WASHER - REMOVAL) 


7. On all three SRT8 models, disconnect the Tire 
Pressure Monitoring System connector. (Refer to 
22 - TIRES/WHEELS/TIRE PRESSURE MONI- 
TORING/TRANSPONDER - REMOVAL) 


8. Carefully pull the front fascia assembly forward to 
disengage the push-pin retainer (6) from the slot in = 
each side the fascia and position the fascia to gain 
access to the fog lamp wire harness connectors (3), if equipped. 


Charger 
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1. Remove the screw (6) that secures the front fascia assembly (5) to the nut insert (1) in each front fender. 

2. Partially lower the vehicle and remove the push pin retainer (4) (four-sedan, six-wagon, eight-Charger) that 
secure the front fascia assembly to the upper radiator support. 

3. Carefully pull the front fascia assembly forward to disengage the fastener (6) from the slot in each side the fascia 
and position the fascia to gain access to the fog lamp wire harness connectors (7), if equipped. 
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connector (1) from the headlamp wire harness (2) 
and remove the front fascia assembly (3) from the 
vehicle. 

5. If equipped and if required, remove the fog lamps 
from the front fascia assembly (Refer to 8 - ELEC- 
TRICAL/LAMPS/LIGHTING - EXTERIOR/LAMP- 
FOG - REMOVAL). 

6. If required on SRT8 models, remove the lower fas- 
cia from the front fascia assembly and discard the 
metal retaining clips. 


4. If equipped, disconnect each fog lamp wire harness ea ces ZD gan \ 


7. If required, remove and discard the nut insert (1) 
from each front fender and remove the push-pin |e ‘YRS ae 
F > 
retainer (2). a 
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INSTALLATION 


1. If removed, install the push-pin retainer (2) and a 


new nut insert (4) into each front fender. 


NOTE: 300 Shown. Magnum and SRT8 similar. 


2. 


8. 


9. 


if removed on SRT8 models, install the lower fascia 
onto the front fascia assembly (4) using new metal 
retaining clips. 


. If equipped and removed, install the fog lamps onto 


the front fascia assembly (Refer to 8 - ELECTRI- 
CAL/LAMPS/LIGHTING - EXTERIOR/LAMP-FOG - 
INSTALLATION). 


. Position the front fascia assembly to the vehicle 


and connect each fog lamp wire harness connector 
(3), if equipped. 


. If equipped, connect the headlamp washer system 


hose to washer reservoir. (Refer to 8 - ELECTRI- 
CAL/WIPERS/WASHERS/HEADLAMP WASHER - 
INSTALLATION) 


. On all three SRT8 models, connect the Tire Pres- 


sure Monitoring connector. (Refer to 22 - TIRES/ 
WHEELS/TIRE PRESSURE MONITORING/ 
TRANSPONDER - REMOVAL) 


rearward. 


| oidaaase 
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. Engage the push-pin retainer (6) into the slot in each side of the front fascia assembly by pushing the fascia 
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install the push-pin retainers (2) (four-sedan, six-wagon, eight Charger) that secure the front fascia assembly to 


the upper radiator support. 
Raise and support the vehicle. 


10. Install the screw (5) that secures the front fascia assembly to the nut insert (1) in each front fender. Tighten the 


screws securely. 


11. Position belly pan to front of vehicle. Install and tighten screws. 


13 
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24 


NOTE: Charger vehicles only. 


12. 
13. 


14. 


15. 


Install the screw (6) that secures the front fascia assembly (5) to the nut insert (1) in each front fender. 
Partially lower the vehicle and install the push-pin retainers (4) (four-sedan, six-wagon, eight-Charger) that 
secure the front fascia assembly to the upper radiator support. 

Carefully pull the front fascia assembly rearward to engage the fastener (6) from the slot in each side the fascia 
and position the fascia to gain access to the fog lamp wire harness connectors (7), if equipped. 

Position the belly pan (2) to the front of the vehi- 
cle underbody and install the nine screws (1). 
Tighten the screws securely. 
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16. Position each front wheel house splash shield (2) 
to the frent fascia assembly (3) and install the 
push-pin retainers (1). 

17. Lower the vehicle. 

18. If equipped with ACC (Adaptive Cruise Control), 
module must be realigned. (Refer to 8 - ELEC- 
TRICAL/SPEED CONTROL/ADAPTIVE CRUISE 
CONTROL MODULE - STANDARD 
PROCEDURE) 
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FASCIA-REAR 
REMOVAL 


1. 


13 - 12 


Raise and support the vehicle. 
2. Remove the three push-pin 


815ab296 


(1) that 


secure each rear wheel house splash shield (2) to 


the rear fascia assembly (3). 


retainers 


j 

i 

i 

| 
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that secures the rear fascia 


assembly (3) to the nut insert (1) in each quarter 


panel. 


(2) 


3. Remove the screw 
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NOTE: 300 Shown. Magnum and Charger similar. 


4. Partially lower the vehicle and remove the push-pin 
retainers (5) (three-sedan, fthree-wagon, one- 
Charger) that secure the rear fascia assembly (6) 
to the decklid sill. 


5. On all models, remove the two deck lid bumper 
stops (1). 

6. Carefully pull the rear fascia assembly rearward to 
disengage the two push-pin retainers (2) from the 
slots (3) in each side of fascia and position the fas- 
cia to gain access to the license lamp and park 
assist. 


7. If equipped, disconnect the park assist sensor wire 
harness connector (2) from the tail lamp wire har- 
ness connector (1) and remove the rear fascia 
assembly (3) from the vehicle. 


8. If equipped and if required, remove the park assist 
senors from the rear fascia assembly. (Refer to 8 - 
ELECTRICAL/CHIME/BUZZER/SENSOR-PARK 
ASSIST - REMOVAL). 

9. If required on SRT8 models, remove the lower fas- 
cia from the rear fascia assembly and discard the 
metal retaining clips. 


815ab293 
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10. If required, remove and discard the nut insert (1) 
from each quarter panel and remove the two 
push-pin retainers (2). 


81351a79 
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INSTALLATION 


1. If removed, install the two push-pin retainers (2) 
and a new nut insert (1) into each quarter panel. 


Mielalary 
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NOTE: 300 Shown. Magnum and Charger similar. 


2. If removed on SRT8 models, install the lower fascia 
onto the rear fascia assembly (6) using new metal 
retaining clips. 

3. If equipped and removed, install the park assist 
sensors into the rear fascia assembly (Refer to 8 - 
ELECTRICAL/CHIME/BUZZER/SENSOR-PARK 
ASSIST - INSTALLATION). 


4. Position the rear fascia assembly to the vehicle 
and connect the license plate lamp and park assist 
wire harness connector (4), if equipped. 

5. Engage the two push-pin retainers (2) into the two 
slots (3) in each side of the rear fascia assembly 
by pushing the fascia forward. 

6. Install the push-pin retainers (5) (three-sedan, 
three-wagon, one-charger) that secure the rear fas- 
cia assembly to the decklid sill. 


7. On sedan models, install the two bumper stops (1). 
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8. Raise and support the vehicle. 

9. Install the screw (2) that secures the rear fascia 
assembly to the nut insert (1) in each quarter 
panel. Tighten the screws securely. 


10. Position each rear wheel house splash shield (2) 
to the rear fascia assembly (3) and install the 
push-pin retainers (1). 

11. Lower the vehicle. 
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FRAME 


SPECIFICATIONS 
FRAME DIMENSIONS 


Frame dimensions are listed in metric scale then converted to inch scale listed in parenthesis. All dimensions are 
from center to center of Principal Locating Point (PLP), or from center to center of PLP and fastener location. Ver- 
tical dimensions can be taken from the work surface to the locations indicated. 


INDEX 


DESCRIPTION FIGURE 
FRAME DIMENSIONS eae ae 


1 
ENGINE BOX DIMENSIONS 
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Fig. 1 FRAME DIMENSIONS 
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Fig. 2 ENGINE BOX DIMENSIONS 
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FASTENER TORQUE 
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SPECIAL TOOLS 
FRAME 


hi déal 


Press, Ball Joint C-4212F 
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BUSHING-DIFFERENTIAL MOUNT 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. (Refer to 8 - ELECTRICAL/BAT- 
TERY SYSTEM - STANDARD PROCEDURE) 

2. Raise and support vehicle. (Refer io LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. On each side of vehicle rear, remove wheel mount- 
ing nuts (3), then tire and wheel assembly (1). 


FRAME & BUMPERS = 13 - 21 


613dbb50 
ee aes] 


81386065 


13-22 FRAME & BUMPERS ————_ i —————_________—__________ LX 


4, On each side of vehicle rear, while a helper applies 
brakes to keep hub from rotating, remove hub nut 
(1) from half shaft (2). 


5. Remove rear exhaust system (2) (dual-outlet 
exhaust shown in figure). 


6. Remove rear axle differential. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/REAR AXLE - 198 MM 
- REMOVAL) (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/REAR AXLE - 210 MM - REMOVAL) 
(Refer to 3 - DIFFERENTIAL & DRIVELINE/REAR 
AXLE - 215Rll - REMOVAL) 


7. Slide each axle half shaft from hub and bearing 
and remove from vehicle. 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


8. Disconnect front parking brake cabie (5) at connec- 
tor (3) to right rear parking brake cable (4) above 
axle differential. 
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9. Remove front parking brake cable (3) from equal- [ \ 
izer (2). 


8 10dafc4 


10. Remove screw (2) fastening front parking brake 
cable (1) routing bracket to rear crossmember 
front flange (3). 
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11. lf equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. While holding guide pins from turning, remove 
disc brake caliper guide pin bolts (2). 


b. Remove brake caliper (1) from brake adapter 
(3) and pads. 


c. Guide brake caliper up through suspension, fol- 
lowing brake hose path. Support caliper above 
rear suspension using with bungee cord or wire 
to keep caliper from overextending brake hose 
when crossmember is lowered. 


CAUTION: When pushing pistons back into caliper 
bores, use only a trim stick as shown or other 
suitable soft tool. Never use a screwdriver or other 
metal pry bar due to potential damage to braking 
surface of rotor, caliper, pistons or dust boots. 


12. lf equipped with SRT8 disc brakes, on each rear 
disc brake, place trim stick (4) between brake pad 
(2) and outer edge of rotor (3). 


13. If equipped with SRT8 disc brakes, on each rear 
disc brake, using trim stick, slowly apply pressure 
against brake pad (2) until both pistons (on that 
side of caliper) are completely bottomed in bores 
of caliper half. 


NOTE: Repeat above procedure to opposite brake 
pad (1) and pistons as necessary. 


14. If equipped with SRT8 disc brakes, on each rear 
disc brake, support spring link (1) using a trans- 
mission jack (5) or other appropriate jack. Raise 
spring link just enough to access brake caliper 
lower mounting bolt (4) from above compression 
link (2). 
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15. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove the lower and upper caliper 
mounting bolts (1). 


16. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove brake caliper (2) with pads 
from knuckle and brake rotor. Hang assembly out 
of way using wire or a bungee cord. Use care not 
to overextend brake hose when doing this. 

17. If equipped with SRT8 disc brakes, remove jack 
from under spring link. 


815bb19b 


NOTE: To remove wheel speed sensor connector 
from body wiring harness connector, move retain- 
ing clip (2) and pull sensor connector outward. 


813b1 dea, 
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18. Rernove wheel speed sensor connectors (3 and 
4) frorn body wiring harness connector (1) located 
in luggage compartment floor pan (2). 
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19. Unclip ieft wheel speed sensor cable (3) from 
routing clip (1) near body connector. 
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20. On each side of vehicle, remove shock absorber 
(1) lower mounting bolt (2) and nut (4). 


8132349 


21. Carefully mark location of rear crossmember on 
body at all four mount (bushing) locations using a 
marker or crayon. Do not use a scratch awl to 
mark location. 


22. Position an extra pair of jack stands under and 
support forward end of engine cradle to help sta- 
bilize vehicle during rear suspension 
removal/installation. 
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23. Position under-hoist utility jack or transmission 
jack (2) under center of rear crossmember (1). 
Raise jack head to contact crossmember and 
secure in place. 


81358dt9 yo 


WARNING: Before opening fuel system, review all 
Warnings and Cautions. 


24. Remove fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- REMOVAL) 


8133868 


NOTE: if equipped with AWD, when removing 
crossmember mounting bolts in following step, be 
sure to not to misplace spacers (1) between cross- 
member mounts (2) and body. 
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25. Remove both front (3) and both rear (2) mounting 
bolts fastening crossmember (1) in place. 


81311403, 
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26. Slowly lower crossmember using jack until crossmember is at a comfortable working level. 


27. Remove coil springs and isolators (1, 2 and 5) 
from spring links. 


BIg lad? 


28. Remove bolt (1) from bushing prior to removal. 
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NOTE: Prior to using Special Tool 9520, lubricate 
Bolt (1) threads to provide ease of use and pro- 
mote too! longevity. 


NOTE: When installing Thrust Bearing (6), be sure 
te place hardened side toward Bolt head. 


29. Assemble tools (See following list) over bushing 
as shown. 


e (i) Bolt 

e¢ (2) Nut 

* (3) Washer 

4) Receiver 9520-4 
) Remover 9520-3 
} Thrust Bearing 


30. While holding Nut (2) from rotating, using hand 
tools, tighten Bolt (1) until Remover (5) comes in 


( 
e (5 
(6 


contact with bushing and Receiver (4) sets squarely against crossmember. 
31. Continue to tighten Bolt (1), pressing bushing out of crossmember. 


32. Remove tools with bushing. 


INSTALLATION 


NOTE: It is important that tapered end (3) of bush- 
ing be installed first into forward end of cross- 
member to ease installation. 


NOTE: When installing Thrust Bearing (7), be sure 
to place hardened side toward Bolt head. 


1. Insert tapered end of NEW bushing (3) into forward 
end of crossrnember bushing bore. 


2. Assemble tools (See following list) through cross- 
member and bushing as shown. 
@ (1) Bolt 
(2) Disc 9520-1 
(3) Bushing 
® (4) Nut 
(5) Washer 
(6) Installer 9520-2 
e (7) Thrust Bearing 


3. Insert Installer (6) into end of bushing and Disc (2) into opposite end of crossmember bushing bore. 
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4. While holding Nut (4) from rotating, tighten Bolt (1) using hand tools, pressing bushing into crossmember. Stop 


when Installer (6) bottoms against bushing bore. 
5. Remove tools. 
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CAUTION: Differential mounting bolts (1) must be 
installed through bushings prior to crossmember 
installation in vehicle. Bolts cannot be inserted 
through bushings once crossmember is installed. 


6. Insert differential mounting bolt (1) through mount 
bushing from rear (198 mm axle differential shown 
in figure. Other axles differ, but similar). 


LX 


NOTE: Do not install coil springs on spring links at this time. 


7. Raise crossmember to body mounting points. As 
crossmember is raised, align shocks (3) with pock- 
ets in spring links. Do not install bolts at this 
time. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting boits (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


8. Continue to raise crossmember (1) with jack until 
crossmember mounting bolts (2 and 3) can be 
installed. Install left side crossmember mounting 
bolts, but not the right side bolts. It is not neces- 
sary to tighten bolts at this point. 
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CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


9. Slowly lower jack allowing right side of crossmem- 
ber to drop. De not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) installa- 
tion. Do not lower jack any further than neces- 
sary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


10. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


11. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (3), stop jacking. 

12. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 


13. If vehicle is equipped with AWD, insert spacers (1) 
on top of right crossmember mount bushings (2) 
before crossmember is raised into place. 
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NOTE: There are four crossmember mounting 
bolts. Rear mounting bolis (2) are longer than 
front mounting bolts (). Do not interchange 
mounting bolts. 


14. Raise right side of crossmember (1) into mounted 
position. Install right side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 

15. Remove both front and rear crossmember mount- 
ing bolts (2 and 3) on left side of vehicle. 


CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


16. Slowly lower jack allowing left side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) Instal- 
lation. Do not lower jack any further than nec- 
essary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


17. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


18. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (8), stop jacking. 

19. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 
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20. If vehicle is equipped with AWD, insert spacers (1) 
on top of left crossmember mount bushings (2) 
before crossmember is raised into place. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


21. Raise left side of crossmember (1) into mounted 
position. Install left side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


22. Shift crossmember as necessary to line up 
mounts (3) with location marks drawn on body (1) 
before removal. 
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23. Once mounts are lined up with location marks, on 
both sides of vehicle, measure distance (1) 
between the tension link (2) and weld flange (3) 
on body directly in front of it, just outboard of the 
front mount bushing (4). This distance must be 
at least 12 mm to allow proper clearance for 
suspension movement. [f distance is less than 
12 mm on either side of vehicle, shift that side of 
rear crossmember directly rearward until distance 
is 12 mm or greater. To do so, loosen 3 mounting 
boits slightly, leaving one on opposite side of shift 
snugged to pivot off of. Shift crossmember rear- 
ward and snug loosened bolts. Remeasure oppo- 
site side to be sure it still maintains minimum 12 
mm distance. 


24. Tighten all four crossmember mounting bolts (2 : 
and 3) to 180 N-m (133 ft. Ibs.). | 
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25. Remove jack (2) from under rear crossmember. 
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26. Install fuel filler tube. (Refer to 14 - FUEL SYS- [ 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- INSTALLATION) 
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27. Clip left rear wheel speed sensor cable (3) to 


routing clip (1) near body connector. | y Lp 
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28. Match left rear wheel speed sensor connector (4) 
to right sensor connector (3) to make one connec- 
tor. 


29. Insert speed sensor connectors (3 and 4) into 
body wiring harness connector (1) located in lug- 
gage compariment floor pan (2). When installing 
connector, make sure retaining clip on body con- 
nector is properly in place and sensor connector 
cannot be pulled out. 
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CAUTION: Extreme caution should be taken not to 
cross-thread caliper guide pin bolts (2) when they 
are installed. 


30. If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. Push caliper guide pins into caliper adapter to 
clear caliper mounting bosses when installing. 


b. Guide caliper and brake hose down through 
rear suspension, then slide caliper over brake 
pads and onto caliper adapter (3). 


c. Align caliper mounting holes with guide pins, 
then install guide pin bolts (2). While holding 
guide pins from turning, tighten bolts to 31 N-m 
(23 ft. Ibs.) torque. 


d. Make sure brake hose is properly routed and Ke ANE bbl 8138eb6c8 
will not come in contact with suspension com- 
ponents. 

31. If equipped with SRT8 disc brakes, at each rear disc brake, support spring link using a transmission jack or 
other appropriate jack as indicated in removal procedure. (Refer to 13 - FRAME & BUMPERS/FRAME/BUSH- 
ING - REMOVAL) 

32. If equipped with SRT8 disc brakes, on each rear 
disc brake, slide caliper with pads (2) over brake 
rotor and align with knuckle. 

33. If equipped with SRT8 disc brakes, on each rear 
disc brake, install caliper mounting bolts (1). 
Tighten bolts to 130 N-m (96 ft. Ibs.) torque. 

34. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove jack from under spring link. 
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ber, then slide cable (1, 3) through equalizer (2) 


35. Route parking brake cable above rear crossmem- i 7a 
above rear axle differential (once installed). \ 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


36. Connect front parking brake cable (5) at connec- 
tor (3) to right rear parking brake cable (4). 
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37. 


38. 


39. 


insert front parking brake cable routing bracket 
locating pin into front flange of crossmember (3), 
then install screw (2) fastening cable (1) routing 
bracket to rear crossmember. 


On each side of vehicle, slide an axle half shaft 
(2) through hub and bearing and install hub nut 
(1). Do not tighten hub nuts at this time. 


install rear axle differential. (Refer to 3 - DIFFER- 
ENTIAL & DRIVELINE/REAR AXLE - 198 MM - 
INSTALLATION) (Refer to 3 - DIFFERENTIAL & 
DRIVELINE/REAR AXLE - 210 MM - INSTALLA- 
TION) (Refer to 3 - DIFFERENTIAL & DRIVE- 
LINE/REAR AXLE - 215RIl - INSTALLATION) 


40. While a helper applies brakes to keep hub from 


turning, tighten hub nut to 213 N-m (157 ft. Ibs.). 
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41. Install rear exhaust system (@) (dual-outlet 
exhaust shown in figure). 


42, Install tire and wheel assemblies (1). Tighten 
wheel mounting nuts (3) to 150 N-m (110 ft. Ibs.). 
(Refer to 22 - TIRES/WHEELS - INSTALLATION) 


43. Lower vehicle. 


44, Connect battery negative cable (2) to battery post. 
it is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


45, Pump brake pedal several times to ensure vehicle 
has a firm brake pedal before moving vehicle. 


46. Position vehicle on alignment rack/drive-on lift. 
Raise vehicle as necessary to access mounting 
bolts. 
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47. 


48. 


Tighten shock absorber lower mounting bolt nuts 
(4) to 72 N-m (58 ft. Ibs.). 

Periorm wheel alignment, paying special attention 
to thrust angle. If rear crossmember needs to be 
shifted to align thrust angle, try to avoid compro- 
mising tension link clearance (Refer to Step 23). 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT 
- STANDARD PROCEDURE) 
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BUSHING-REAR CROSSMEMBER FRONT MOUNT 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 
2. Raise and support vehicle. (Refer to LUBRICATION 


& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 
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3. On each side of vehicle rear, remove wheel mount- 
ing nuts (3), then tire and wheel assembly (1). 
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4, Remove rear exhaust system (2) (dual-outlet 
exhaust shown in figure). 


5. Apply alignment index marks (3) to the propeller 
shaft rubber coupler (1) and axle flange (2). 


6. Remove three (four if equipped with 215 MM axle) 
propeller shaft coupler-to-axle flange bolts and 
nuts. 
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7. Support propeller shaft (2) using a bungee cord (1). 
Attach ends of cord to fuel tank straps as shown. 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


8. Disconnect front parking brake cable (5) at connec- 
tor (3) to right rear parking brake cable (4) above 
axle differential. 
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9. Remove front parking brake cable (3) from equal- 
izer (2). 


10. Remove screw (2) fastening front parking brake 
cable (1) routing bracket to rear crossmember 
front flange (8). 
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11. if equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. While holding guide pins from turning, remove 
disc brake caliper guide pin bolts (2). 


b. Remove brake caliper (1) from brake adapter 
(3) and pads. 


c. Guide brake caliper up through suspension, fol- 
lowing brake hose path. Support caliper above 
rear suspension using with bungee cord or wire 
to keep caliper from overextending brake hose 
when crossmember is lowered. 


CAUTION: When pushing pistons back into caliper 
bores, use only a trim stick as shown or other 
suitable soft tool. Never use a screwdriver or other 
metal pry bar due to potential damage to braking 
surface of rotor, caliper, pistons or dust boots. 


12. If equipped with SRT8 disc brakes, on each rear 
disc brake, place trim stick (4) between brake pad 
(2) and outer edge of rotor (3). 


13. If equipped with SRT8 disc brakes, on each rear 
disc brake, using trim stick, slowly apply pressure 
against brake pad (2) until both pistons (on that 
side of caliper) are completely bottomed in bores 
of caliper half. 


NOTE: Repeat above procedure to opposite brake 
pad (1) and pistons as necessary. 


14. If equipped with SRT8 disc brakes, on each rear 
disc brake, support spring link (1) using a trans- 
mission jack (5) or other appropriate jack. Raise 
spring link just enough to access brake caliper 
lower mounting bolt (4) from above compression 
link (2). 
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15. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove the lower and upper caliper 
mounting bolts (1). 

16. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove brake caliper (2) with pads 
from knuckle and brake rotor. Hang assembly out 
of way using wire or a bungee cord. Use care not 
to overextend brake hose when doing this. 

17. If equipped with SRT8 disc brakes, remove jack 
from under spring link. 


NOTE: To remove wheel speed sensor connector 
from body wiring harness connector, move retain- 
ing clip (2) and pull sensor connector outward. 


18. Remove wheel speed sensor connectors (3 and 
4) from body wiring harness connector (1) located 
in luggage compartment floor pan (2). 
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19. 


20. 


21. 


22. 


Unclip left wheel speed sensor cable (3) from 
routing clip (1) near body connector. 


On each side of vehicle, remove shock absorber 
(1) lower mounting bolt (2) and nut (4). 


Carefully mark location of rear crossmember on 
body at all four mount (bushing) locations using a 
marker or crayon. Do not use a scratch awl to 
mark location. 


Position an extra pair of jack stands under and 
support forward end of engine cradle to help sta- 
bilize vehicle during rear suspension 
removal/installation. 
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23. Position under-hoist utility jack or transmission 
jack (3) under center of rear axle differential (1). 
Raise jack head to contact differential and secure 
in place. When securing crossmember to jack, 
be sure not to secure stabilizer bar. 


81326804 


WARNING: Before opening fuel system, review all 
Warnings and Cautions. 


24. Remove fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- REMOVAL) 


81330888 


NOTE: ff equipped with AWD, when removing 
crossmember mounting bolts in foliowing step, be 
sure to not to misplace spacers (1) between cross~- 
member mounts (2) and body. 
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25. Remove both front (3) and both rear (2) mounting | 
bolis fastening crossmember (1) in place. 


8139f4d3 


26. Slowly lower crossmember using jack. Do not lower jack at a fast rate. Lower just enough to allow propeller 
shaft removal from rear axle differential. Do not lower jack any further than necessary. Slide propeller shaft 
out of rear axle differential and allow bungee cord previously installed to support. 

27. Lower crossmember until crossmember is at a comfortable working level to access bushings. Support rear sus- 
pension assembly using jack stands to help stabilize assembly during bushing service. 


28. Remove coil springs (2) with isolators (1 and 5) 
from spring links (4). 
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29. As an installation reference, carefully mark loca- 
tion of bushing requiring removal on crossmember 
(around bushing can flange) using a marker or 
crayon. Do not use a scratch awl to mark 
location. 


8111108e 


30. Remove nut and bolt (1) fastening compression 
link (3) to crossmember. 
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31. Remove travel limiter (2) from bushing inner metal = 
sleeve (1). To do so, use an appropriate grinding 
tool to remove inner metal sleeve material until 
limiter can be safely removed. 
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32. Slide Support (2), Special Tool 9031-9, into end of 
crossmember (3) surrounding bushing bore as 
shown. 

33. Snug set-screws (1) securing Support (2) to 
crossmember. 


34. Insert Brace (1), Special Tool 9031-10, between 
Support 9031-9 (3) and bushing bore flange (2) 
matching step in Brace to bore flange. 


35. Snug set-screws (2) against Brace 9031-10. Do 
not overtighten set-screws as they will distort 
and bend bushing bore flange. 
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NOTE: Prior to using Press (1), Special Tool 
C-4212F Ball Joint Press Installer/Removal, fubri- 
cate screw-drive threads to provide ease of use 
and promote tool longevity. 


36. Assemble tools (See following list) over bushing 
as shown. Ensure Remover lies between ridges 
(3) on bushing to properly contact bushing can. 
@ (1) Press C-4212F 
@ (2) Remover 9031-5A 
e (4) Receiver 9031-8A 


37. Tighten Press (1) screw-drive, pressing bushing 
out of crossmember. 


38. Remove ail tools. 


INSTALLATION 


CAUTION: Prior to bushing installation, inspect 
the bushing to make sure it is the correct side 
bushing for the job. Left side bushings have the 
travel limiter (1) tipped to the right in relationship 
to the bushing (4) can flange as shown. Right side 
bushings have the travel limiter (2) tipped to the 
left in relationship to the bushing (3) can flange as 
shown. Once installed, the travel limiters with face 
slightly outward from straight-ahead position. 
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CAUTION: It is very important that bushing be installed in same position as original to maintain vehicle ride 
quality and bushing longevity. That is why bushing, once installed, needs to closely match reference marks 


applied upon removal of original bushing. 


1. Position bushing on crossmember bushing bore aligning bushing can flange with reference marks applied during 


removal. 


Lx FRAME & BUMPERS 13 - 53 


an een = 


2. Assemble tools (See following list) over bushing 
and crossmember as shown. 


e (2) Receiver 9031-6 
e (3) Press C-4212F 
® (4) Installer 9031-7A 


i i» 


NOTE: Ensure Installer (3), Special Tool 9031-7, is 
positioned that it will clear compression link 
bracket (1) while bushing is being installed. 


3. Tighten Press (2) screw-drive, pressing bushing 
into crossmember. Install bushing until bushing can 
flange contacts surface of crossmember. 

4. Remove tools. 

5. Verify bushing closely lines up with reference 
marks applied during removal. 


6. Install bolt and nut as shown (1) fastening com- 
pression link (3) to crossmember. Do not tighten 
bolt at this time. 
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NOTE: Do not reinstall coil springs on spring links at this time. Install as directed in later steps. 
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NOTE: There are four crossmember mounting | Fe ad " ™~ 


7. Raise crossmember to body mounting points. As 
crossmember is raised, slide propeller shaft (1) 
onto rear axle differential flange (2) and align shock 
absorbers with pockets in spring links. 


bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


8. Continue to raise crossmember (1) with jack until 
crossmember mounting bolts (2 and 3) can be 
installed. Install left side crossmember mounting 
bolts, but not the right side bolts. It is not neces- 
sary to tighten bolts at this point. 
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CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coll spring (2). 


9. 


Slowly lower jack allowing right side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) Installa- 
tion. Do not lower jack any further than neces- 
sary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


10. install coil spring (2) with isolators into spring 


11. 


pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (3), stop jacking. 


12. Install lower shock mounting bolt (2) and nut (4). 


Do not tighten at this time. 


13. If vehicle is equipped with AWD, insert spacers (1) 


on top of right crossmember mount bushings (2) 
before crossmember is raised into place. 
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NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts ©). Do not interchange 
mounting bolts. 


14. Raise right side of crossmember (1) into mounted 
position. Install right side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


415. Remove both front and rear crossmember mount- 
ing bolts (2 and 3) on left side of vehicle. 


CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


16. Slowly lower jack allowing left side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) Instal- 
lation. Do not lower jack any further than nec- 
essary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


17. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


18. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (3), stop jacking. 

19. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 
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20. If vehicle is equipped with AWD, insert spacers (1) 
on top of left crossmember mount bushings (2) 
before crossmember is raised into place. 
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NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


21. Raise left side of crossmember (1) into mounted 
position. Install left side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 
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22. Shift crossmember as necessary to line up 
mounts (3) with location marks drawn on body (1) 
before removal. 
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23. 


24, 


Once mounts are lined up with location marks, on 
both sides of vehicle, measure distance (1) 
between the tension link (2) and weld flange (3) 
on body directly in front of it, just outboard of the 
front mount bushing (4). This distance must be 
at least 12 mm to allow proper clearance for 
suspension movement. If distance is less than 
12 mm on either side of vehicle, shift that side of 
rear crossmember directly rearward until distance 
is 12 mm or greater. To do so, loosen 3 mounting 
bolts slightly, leaving one on opposite side of shift 
snugged to pivot off of. Shift crossmember rear- 
ward and snug loosened bolts. Remeasure oppo- 
site side to be sure it still maintains minimum 12 
mm distance. 


Tighten all four crossmember mounting bolts (2 
and 3) to 180 N-m (133 ft. Ibs.). 


25. Remove jack (3) from under rear axle differential. 
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26. Remove bungee cord (1) supporting propeller 
shaft (2). 


27. Align propeller shaft index marks placed upon 
removal. Install propeller shaft rear coupler-to-axle 
flange bolts and nuts by hand. Tighten propeller 
shaft rear coupler-to-axle flange bolts to 81 N-m 
(60 ft. Ibs.). 


28. Install fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- INSTALLATION) 
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29. Clip left rear wheel speed sensor cable (3) to 
routing clip (1) near body connector. 


30. Match left rear wheel speed sensor connector (4) 
to right sensor connector (3) to make one connec- 
tor. 

31. Insert speed sensor connectors (3 and 4) into 
body wiring harness connector (1) located in lug- 
gage compartment floor pan (2). When installing 
connector, make sure retaining clip on body con- 
nector is properly in place and sensor connector 
cannot be pulled out. 


32. If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. Push caliper guide pins into caliper adapter to 
clear caliper mounting bosses when installing. 


b. Guide caliper and brake hose down through 
rear suspension, then slide caliper over brake 
pads and onto caliper adapter (3). 


C. 


CAUTION: Extreme caution should be taken not to 
cross-thread caliper guide pin bolts (2) when they 
are installed.Align caliper mounting holes with 
guide pins, then install guide pin bolts (2). While 
holding guide pins from turning, tighten bolts to 
31 N-m (23 ft. Ibs.) torque. 


d. Make sure brake hose is properly routed and 
will not come in contact with suspension 
components. 
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33. If equipped with SRT8 disc brakes, at each rear disc brake, support spring link using a transmission jack or 
other appropriate jack as indicated in removal procedure. (Refer to 13 - FRAME & BUMPERS/FRAME/BUSH- 
ING - REMOVAL) 


34. If equipped with SRT8 disc brakes, on each rear 2. 
disc brake, slide caliper with pads (2) over brake 
rotor and align with knuckle. 

35. If equipped with SRT8 disc brakes, on each rear 


disc brake, install caliper mounting bolts (1). 
Tighten bolts to 1380 N-m (96 ft. Ibs.) torque. 


36. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove jack from under spring link. 


| 81Sbb19b 

37. Route parking brake cable above rear crossmem- 
ber, then slide cable (1, 3) through equalizer (2) \ 
above rear axie differential (once installed). ( 


Bi0datca 


13-62 FRAME & BUMPERS 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


38. Connect front parking brake cable (5) at connec- 
tor (3) to right rear parking brake cable (4). 


39. Insert front parking brake cable routing bracket 
locating pin into front flange of crossmember (3), 
then install screw (2) fastening cable (1) routing 
bracket to rear crossmember. 


40. Install rear exhaust system (2) (dual-outlet 


exhaust shown in figure). 


815d0404 
manned 


(eee 


a EA 


\/ 
Bttaddaa 


LX FRAME & BUMPERS 13 - 63 


41. Install tire and wheel assemblies (1). Tighten _ : — ot 
wheel mounting nuts (3) to 150 N-m (110 ft. Ibs.). é 
(Refer to 22 - TIRES/WHEELS - INSTALLATION) 

42. Lower vehicle until rear wheels are just above 
floor level. 

43. Apply parking brake lever. Release lever, then 
reapply. 

44. Check to make sure rear wheels will not rotate 
with lever applied. 

45. Lower vehicle. 


46. Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 

47. Pump brake pedal several times to ensure vehicle 
has a firm brake pedal before moving vehicie. 

48. Position vehicle on alignment rack/drive-on lift. 


Raise vehicle as necessary to access mounting 
bolts. 
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49. Tighten shock absorber lower mounting bolt nuts 
(4) to 72 N-m (53 ft. [bs.). 


fp 


- 81 3234c8 


13-64 FRAME & BUMPERS 


50. Tighten compression link bolt and nut (1) at cross- 


51. 


member to 85 N-m (63 ft. Ibs.). 


Perform wheel alignment, paying special attention 
to thrust angle. If rear crossmember needs to be 
shifted to align thrust angle, try to avoid compro- 
mising tension link clearance (Refer to Step 23). 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT 
- STANDARD PROCEDURE) 
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BUSHING-REAR CROSSMEMBER REAR MOUNT 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 


2. Raise and support vehicle. (Refer to LUBRICATION 


& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. On each side of vehicle rear, remove wheel mount- 
ing nuts (3), then tire and wheel assembly (1). 
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exhaust system (2) (dual-outlet 


rear 


4. Remove 


exhaust shown in figure). 


5. Apply alignment index marks (3) to the propeller 


shaft rubber coupler (1) and axle flange (2). 
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6. Remove three (four if equipped with 215MM axle) 


propeller shaft coupler-to-axle flange bolts and 


nuts. 
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7. Support propeller shaft (2) using a bungee cord (1). 
Attach ends of cord to fuel tank straps as shown. 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


8. Disconnect front parking brake cable (5) at connec- 
tor (3) to right rear parking brake cable (4) above 
axle differential. 
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9. Remove front parking brake cable (3) from equal- 
izer (2). 
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10. Remove screw (2) fastening front parking brake sg ek nee 
cable (1) routing bracket to rear crossmember : 
front flange (3). 
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11. If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. While holding guide pins from turning, remove 
disc brake caliper guide pin bolts (2). 


b. Remove brake caliper (1) from brake adapter 
(3) and pads. 


c. Guide brake caliper up through suspension, fol- 
lowing brake hose path. Support caliper above 
rear suspension using with bungee cord or wire 
to keep caliper from overextending brake hose 
when crossmember is lowered. 


CAUTION: When pushing pistons back into caliper 
bores, use only a trim stick as shown or other 
suitable soft tool. Never use a screwdriver or other 
metal pry bar due to potential damage to braking 
surface of rotor, caliper, pistons or dust boots. 


12. If equipped with SRT8 disc brakes, on each rear 
disc brake, place trim stick (4) between brake pad 
(2) and outer edge of rotor (3). 


13. If equipped with SRT8 disc brakes, on each rear 
disc brake, using trim stick, slowly apply pressure 
against brake pad (2) until both pistons (on that 
side of caliper) are completely bottomed in bores 
of caliper half. 


NOTE: Repeat above procedure to opposite brake 
pad (1) and pistons as necessary. 


14. If equipped with SRT8 disc brakes, on each rear 
disc brake, support spring link (1) using a trans- 
mission jack (5) or other appropriate jack. Raise 
spring link just enough to access brake caliper 
lower mounting bolt (4) from above compression 
link (2). 
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15. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove the lower and upper caliper 
mounting bolts (1). 


16. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove brake caliper (2) with pads 
from knuckle and brake rotor. Hang assembly out 
of way using wire or a bungee cord. Use care not 
to overexitend brake hose when doing this. 


17. If equipped with SRT8 disc brakes, remove jack 
from under spring link. 


NOTE: To remove wheel speed sensor connector 
from body wiring harness connector, move retain- 
ing clip (2) and pull sensor connector outward. 


18. Remove wheel speed sensor connectors (3 and 
4) from body wiring harness connector (1) located 
in luggage compartment floor pan (2). 
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19. Unclip left wheel speed sensor cable (3) from 
routing clip (1) near body connector. 


20. On each side of vehicle, remove shock absorber 
(1) lower mounting bolt (2) and nut (4). 


21. Carefully mark location of rear crossmember on 
body at all four mount (bushing) locations using a 
marker or crayon. Do not use a scratch awl to 
mark location. 


22. Position an extra pair of jack stands under and 
support forward end of engine cradle to help sta- 
bilize vehicle during rear suspension 
removal/installation. 
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23. Position under-hoist utility jack or transmission 
jack (3) under center of rear axle differential (1). 
Raise jack head to contact differential and secure 
in place. When securing crossmember to jack, 
be sure not to secure stabilizer bar. 


WARNING: Before opening fuel system, review all 
Warnings and Cautions. 


24. Remove fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- REMOVAL) 


NOTE: if equipped with AWD, when removing 
crossmember mounting bolts in following step, be 
sure to not to mispiace spacers (1) between cross- 
member mounts (2) and body. 
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25. Remove both front (3) and both rear (2) mounting 
bolts fastening crossmember (1) in place. 
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26. Slowly lower crossmember using jack. Do not lower jack at a fast rate. Lower just enough to allow propeller 
shaft removal from rear axle differential. Do not lower jack any further than necessary. Slide propeller shaft 
out of rear axle differential and allow bungee cord previously installed to support. 


27. Lower crossmember until crossmember is at a comfortable working level to access bushings. Support rear sus- 
pension assembly using jack stands to help stabilize assembly during bushing service. 


28. Remove coil springs (2) with isolators (1 and 5) 
from spring links (4). 
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29. As an installation reference, carefully mark loca- 
tion of bushing requiring removal on crossmember 
(around bushing can flange) using a marker or 
crayon. Do not use a scratch awl to mark 
location. 


30. Slide Support (2), Special Tool 9031-11, into end 
of crossmember (3) surrounding bushing bore as 
shown. 


31. Snug set-screws (1) securing Support (2) to 
crossmember. 


32. Insert Brace (1), Special Tool 9031-12, between 
Support 9031-11 (3) and bushing bore flange (2) 
matching angle cut in Brace to bore flange. 
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33. Snug set-screws (1) against Brace 9031-12. Do 
not overtighten set-screws as they will distort 
and bend bushing bore flange. 


NOTE: Prior to using Press (1), Special Tool 
C-4212F, lubricate screw-drive threads to provide 
ease of use and promote tool longevity. 


34. Assemble tools (See following list) over bushing 
as shown. 


® (1) Press C-4212F 
® (2) Remover 9031-2 
« (3) Receiver 9031-1 


35. Tighten Press (1) screw-drive, pressing bushing 
out of crossmember. 


36. Remove ail tools. 


INSTALLATION 
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CAUTION: It is very important that bushing be installed in same position as original to maintain vehicle ride 
quality and bushing longevity. That is why bushing, once installed, needs to closely match reference marks 


applied upon removal of original bushing. 
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1. Position bushing on crossmember bushing bore 
aligning bushing can flange (3) with reference 
marks applied during removal. 


2. Assemble tools (See following list) over bushing (3) 
and crossmember as shown. 
e (1) Press C-4212F 
» (2) Receiver 9031-3 
e (4) Installer 9031-4 

3. Tighten Press (1) screw-drive, pressing bushing 
into crossmember. Install bushing until bushing can 
flange contacts surface of crossmember. 

4. Remove tools. 


5. Verify bushing closely lines up with 
marks applied during removal. 


reference 
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NOTE: Do not reinstall coil springs on spring links at this time. Install as directed in later steps. 


6. Raise crossmember to body mounting points. As 
crossmember is raised, slide propeller shaft (1) 
onto rear axle differential flange (2) and align shock 
absorbers with pockets in spring links. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


7. Continue to raise crossmember (1) with jack until 
crossmember mounting bolts (2 and 3) can be 
installed. Install left side crossmember mounting 
bolts, but not the right side bolts. It is not neces- 
sary to tighten bolts at this point. 
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CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


8. Slowly lower jack allowing right side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) installa- 
tion. Do not lower jack any further than neces- 
sary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


9. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


10. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring tink (3), stop jacking. 

11. install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 
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12. If vehicle is equipped with AWD, insert spacers (1) 
on top of right crossmember mount bushings (2) 
before crossmember is raised into place. 
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NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


13. Raise right side of crossmember (1) into mounted 
position. Install right side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


14. Remove both front and rear crossmember mount- 
ing bolts (2 and 3) on left side of vehicle. 


CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to instali coil spring (2). 


15. Slowly lower jack allowing left side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough to allow spring (2) Instal- 
lation. Do not lower jack any further than nec- 
essary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


16. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


17. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (3), stop jacking. 

18. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 
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19. If vehicle is equipped with AWD, insert spacers (1) 
on top of left crossmember mount bushings (2) 
before crossmember is raised into place. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


20. Raise left side of crossmember (1) into mounted 
position. Install left side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


21. Shift crossmember as necessary to line up 
mounts (3) with location marks drawn on body (1) 
before removal. 
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22. 


23. 


24. 


Once mounts are lined up with location marks, on 
both sides of vehicle, measure distance (1) 
between the tension link (2) and weld flange (3) 
on body directly in front of it, just outboard of the 
front mount bushing (4). This distance must be 
at least 12 mm to allow proper clearance for 
suspension movement. If distance is less than 
12 mm on either side of vehicle, shift that side of 
rear crossmember directly rearward until distance 
is 12 mm or greater. To do so, loosen 3 mounting 
bolts slightly, leaving one on opposite side of shift 
snugged to pivot off of. Shift crossmember rear- 
ward and snug loosened bolts. Remeasure oppo- 
site side to be sure it still maintains minimum 12 
mm distance. 


Tighten all four crossmember mounting bolts (2 
and 3) to 180 N-m (133 ft. Ibs.). 


Remove jack (3) from under rear axle differential. 
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25. Remove bungee cord (1) supporting propeller 
shaft (2). 


26. Align propeller shaft index marks placed upon 
removal. Install propeller shaft rear coupler-to-axle 
flange bolts and nuts by hand. Tighten propeller 
shaft rear coupler-to-axle flange bolts to 81 N-m 
(60 ft. Ibs.). 
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27. install fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
~ INSTALLATION) 
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28. Clip left rear wheel speed sensor cable (3) to 
routing clip (1) near body connector. 


29. Match left rear wheel speed sensor connector (4) 
to right sensor connector (3) to make one connec- 
tor. 

30. Insert speed sensor connectors (3 and 4) into 
body wiring harness connector (1) located in lug- 
gage compartment floor pan (2). When installing 
connector, make sure retaining clip on body con- 
nector is properly in place and sensor connector 
cannot be pulled out. 


31. If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. Push caliper guide pins into caliper adapter to 
clear caliper mounting bosses when installing. 


b. Guide caliper and brake hose down through 
rear suspension, then slide caliper over brake 
pads and onto caliper adapter (3). 


Cc. 


CAUTION: Extreme caution should be taken not to 
cross-thread caliper guide pin bolts (2) when they 
are installed.Align caliper mounting holes with 
guide pins, then install guide pin bolts (2). While 
holding guide pins from turning, tighten bolts to 
31 N-m (23 ft. Ibs.) torque. 


d. Make sure brake hose is properly routed and 
will not come in contact with suspension 
components. 
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32. If equipped with SRT8 disc brakes, at each rear disc brake, support spring link using a transmission jack or 
other appropriate jack as indicated in removal procedure. (Refer to 13 - FRAME & BUMPERS/FRAME/BUSH- 
ING - REMOVAL) 

33. if equipped with SRT8 disc brakes, on each rear 
disc brake, slide caliper with pads (2) over brake 
rotor and align with knuckle. 

34. If equipped with SRT8 disc brakes, on each rear 
disc brake, install caliper mounting bolts (1). 
Tighten bolts to 130 N-m (96 ft. Ibs.) torque. 

35. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove jack from under spring link. 
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36. Route parking brake cable above rear crossmem- 
ber, then slide cable (1, 3) through equalizer (2) 
above rear axle differential (once installed). 
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NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


37. Connect front parking brake cable (5) at connec- 
tor (3) to right rear parking brake cable (4). 


38. Insert front parking brake cable routing bracket 
locating pin into front flange of crossmember (3), 
then install screw (2) fastening cable (1) routing 
bracket to rear crossmember. 


39. install rear exhaust system (2) (dual-outlet 
exhaust shown in figure). 
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40. 


41. 


42. 


AS, 


44, 


45, 


46. 


47. 


48. 


49. 


Install tire and wheel assemblies (1). Tighten 
wheel mounting nuts (3) to 150 N-m (110 ft. Ibs.). 
(Refer to 22 - TIRES/WHEELS - INSTALLATION) 


Lower vehicle until rear wheels are just above 
floor level. 


Apply parking brake fever. Release lever, then 
reapply. 

Check to make sure rear wheels will not rotate 
with lever applied. 


Lower vehicle. 


Connect battery negative cable (2) to battery post. 
it is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


Pump brake pedal several times to ensure vehicle 
has a firm brake pedal before moving vehicle. 


Position vehicle on alignment rack/drive-on lift. 
Raise vehicle as necessary to access mounting 
bolts. 


Tighten shock absorber lower mounting bolt nuts 
(4) to 72 N-m (53 ft. Ibs.). 


Perform wheel alignment, paying special attention 
to thrust angle. If rear crossmember needs to be 
shifted to align thrust angle, try to avoid compro- 
mising tension link clearance (Refer to Step 22). 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT 
- STANDARD PROCEDURE) 


FRAME & BUMPERS = 13 - 85 


81386085 
eee 


a 
A 


a - : KS ra ae 
8133bb50 


813234e9 


13-86 FRAME & BUMPERS ——————_—_—_—_______. LX 


BUSHING-REAR CROSSMEMBER SPRING LINK 


REMOVAL 
1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
2. Access and remove rear spring on side of repair. (Refer to 2 - SUSPENSION/REAR/SPRING - REMOVAL) 


3. Export Only — lf servicing right side bushing, dis- 
connect headlamp leveling sensor (1) link at spring 
link (3). 


4. Remove bolt and nut (1) fastening spring link (4) to 
crossmember. 


5. Position spring link downward, away from bushing 
in crossmember. 


LX 


NOTE: Prior to using Press (3), Special Tool 
C-4212F, lubricate screw-drive threads to provide 
ease of use and promote tool longevity. 


6. Assemble tools over bushing as shown (See list). 
Ensure Receiver, Special Tool 9032-1, sets against 
crossmember and not welds. 

e (2) Remover 9032-2 
e (3) Press C-4212F 
e (4) Receiver 9032-1 

7. Tighten Press screw-drive, pressing bushing out of 

crossmember. 


INSTALLATION 


1. Position bushing (1) over rear of crossmember 
bushing bore. 

2. Assemble tools over bushing and crossmember as 
shown (See list). Ensure Receiver, Special Tool 
9032-3, is positioned to avoid welds on rear of 
crossmember bushing bore. 

e (2) Remover/installer 9032-2 
® (3) Press C-4212F 
e (4) Receiver 9032-3 

3. Tighten Press screw-drive, pressing bushing into 
crossmember. Install bushing until screw-drive 
stops, when bushing contacts Receiver on opposite 
side of crossmember. 


4. Remove tools. 


5. Swing spring link up to bushing in crossmember 
and instali bolt and nut (1) fastening spring link (4) 
to crossmember. Do not tighten bolt at this time. 
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6. Export Only — If servicing right side bushing, con- 
nect headlamp leveling sensor (4) link at spring link 
(3). 

7. Install rear spring as well as all components neces- 
sary to access it. (Refer to 2 - SUSPENSION/ 
REAR/SPRING - INSTALLATION) 


8. Lower vehicle. 


9. Position vehicle on alignment rack/drive-on lift. 
Raise vehicle as necessary to access mounting 
bolt. 


10. Tighten spring link bolt (1) at crossmember to 108 
N-m (80 ft. Ibs.). 

11. Perform wheel alignment. (Refer to 2 - SUSPEN- 
SION/WHEEL ALIGNMENT - STANDARD 
PROCEDURE) 
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CROSSMEMBER-ENGINE CRADLE 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. (Refer to 8 - ELECTRICAL/BAT- 
TERY SYSTEM - STANDARD PROCEDURE). 


2. Siphon power steering fluid from pump reservoir. 
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3. Raise and support the vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 
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4. Remove the left and right front wheels (1). (Refer 
fo 22 - TIRES/AWHEELS - REMOVAL) 
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5. Remove outer tie rod (2) end nut (1) at each 
knuckle (3). 
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6. Using, Special Too! 9360 ball joint remover (2), 
separate outer tie rod (1) from each knuckle. \ \\ 
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7. 


Q. 


10. 


11. 
12. 
13. 


14. 


On each side of vehicle, remove nut (5) fastening 
stabilizer link (3) to stabilizer bar (4). Slide link bail 
joint stem (1) from bar. 


Back off nut (3) from bolt (1) attaching shock clevis 
bracket (2) to lower control arm (7) until it is flush 
with end of bolt. 


Using a brass drift punch, tap the bolt out of the 
clevis bracket until bolt serrations clear bracket. 


Remove nut (3) and bolt (1) for clevis bracket and 
control arm. 


install engine support tool #8534. 
Remove upper airbox inlet tube. 


Install left and right engine lift bracket to cylinder 
head. 


Remove the front belly pan. (Refer to 23 - BODY/ 
EXTERIOR/BELLY PAN - REMOVAL) 
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15. Remove two pressure line retainer bolts (1) from 
cradle (2). 


16. Remove mounting screws, then heat shield (3) 
above each inner tie rod bellows (2). 


17. Remove steering gear upper mounting bolt (4) 
and nut. 


18. Remove steering gear lower mounting bolts (2 
and 3). 


19. Remove steering gear (1) and support from the 
exhaust system. 
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20. Loosen nut (4) attaching lower contro! arm ball 
joint stud to knuckle (3). Back nut off until nut is 
even with end of stud. Keeping nut on at this 
location will help keep end of stud from dis- 
torting while using Puller in next step. 


CAUTION: In following step, use care not to dam- 
age ball joint seal boot while sliding Puller, Special 
Tool 9360, into place past seal boot. 


21. Using Puller (2), Special Too! 9360 Ball Joint 
Removal tool, separate ball joint stud from 
knuckle. 


22. Remove tool. 
23. Remove left and right engine mount nut. 
24, Remove nut (1) from end of ball joint stud. 
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25. On each side of vehicle, remove bolts (2) fasten- . a . es 
ing stabilizer bar isolator retainer (3) in place. a ; 

26. Remove stabilizer bar with isolators and retainers - a of A) 
from vehicle. eg ve fs Uf ta 

27. Support the engine cradle (special tool #8534 7 
Engine Support Fixture) with a suitable lifting 
device. 


a“ a 
28. Using a grease pencil or equivalent, mark ihe tae 
position of the engine cradie to aid installation. 


29. Remove the four engine cradle bolts and lower 
the cradle. 


30. Remove the control arms, if required. 
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INSTALLATION 


NOTE: Although AWD and RWD upper control arms are similar in appearance, they are not interchangeable. 
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. Install control arms. (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - INSTALLATION) 
. To aid installation, raise engine cradie to marked location. 
. Install four engine cradle bolts (4) and raise cradle. Tighten cradle bolts to 185 N-m (136 ft. Ibs.). 


. Install stablizer with isolators and retainers onto cradle. (Refer to 2 - SUSPENSION/FRONT/STABILIZER BAR - 
INSTALLATION) 
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5. On each side of vehicle, install bolts (2) fastening 
stablizer bar isolator retainer (3) in place. Tighten 
bolts to 6O N-m (44 ft. Ibs.). 


81461406 


6. Tighten engine mount nuts to 60 N-m (44 ft. Ibs.). 


81414057 


i 


7. Tighten left and right ball joint nut (4) to 122 N-m (90 ft. Ibs.) attatching lower contro! arm ball joint stud to 
knuckle (3). 
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8. Install steering gear (1) and support from the 
exhaust system. (Refer to 19 - STEERING/GEAR - 
INSTALLATION) 

9. Install steering gear lower mounting boits (2 and 3). 
Tighten to 142 N-m (105 ft. Ibs.). 

10. Install steering gear upper mounting bolt (4) and 

nut. 


OO eg 


11. Install heat shield (3) and mounting screws above = 
each inner tie rod bellow. 


81472b59 


12. Install two pressure line retainer bolts (1) on cra- 
dle (2). 
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13, Install front belly pan. (Refer to 23 - BODY/EXTE- 
RIOR/BELLY PAN - INSTALLATION) 


14. Install nut (3) and bolt (1) attaching shock clevis 
bracket (2) to lower control arm (7). Tighten to 
174 N-m (128 ft. Ibs.). 

15. On each side of vehicle, install nut (3) fastening 
stabilizer link (4) to stabilizer bar (5). Slide link 
ball joint stem on to bar. Tighten link nut to 81N-m 
(60 ft. Ibs.). 
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16. Install outer tie rod (2) end nut (1) at each knuckle 
(3). Tighten end nut to 86 N-m (63 ft. Ibs.). 
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17. 


18. 
19. 


20, 


21. 


install tire and wheel assembly (1). (Refer to 22 - 
TIRES/WHEELS - INSTALLATION). 


Lower vehicle from hoist. 


Install power steering fluid into pump reservoir. 
(Refer to 19 - STEERING/PUMP/FLUID - STAN- 
DARD PROCEDURE) 


Connect negative battery cable (2) to battery post. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 

Perform vehicle alignment. (Refer to 2 - SUSPEN- 
SION/WHEEL ALIGNMENT - STANDARD PRO- 
CEDURE) 


Lx 
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CROSSMEMBER-REAR 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


3. On each side of vehicle rear, remove wheel mouni- 
ing nuts (3), then tire and wheel assembly (1). 
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4. 


5. 


6. 


On each side of vehicle rear, while a helper applies 
brakes to keep hub from rotating, remove hub nut 
(1) from half shaft (2). 


Remove rear exhaust system (2) (dual-outlet 
exhaust shown in figure). 


Remove rear axle differential. (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/REAR AXLE - 198MM - 
REMOVAL) (Refer to 3 - DIFFERENTIAL & DRIVE- 
LINE/REAR AXLE - 210MM - REMOVAL) (Refer to 
3 - DIFFERENTIAL & DRIVELINE/REAR AXLE - 
215Ril - REMOVAL) 


. Slide each axle half shaft from hub and bearing 


and remove from vehicle. 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake lever 
to service parking brake components. 


8. 


Disconnect right rear parking brake cable (4) at 
connector (3) to front parking brake cable (5). 


. Disconnect left rear parking brake cable (1) at 


equalizer (2). Leave equalizer on front cable. 
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10. Remove screw (2) fastening front parking brake 
cable (1) routing bracket to rear crossmember 
front flange (3). Remove J-nut from crossmember. 


WAN 
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11. If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. While holding guide pins from turning, remove 
disc brake caliper guide pin bolts (2). 


b. Remove brake caliper (1) from brake adapter 


é 


\\ 1 ts 
c. Guide brake caliper up through suspension, fol- + te 
lowing brake hose path. Support caliper above PO OURS 


Be ae 


rear suspension using with bungee cord or wire 
to keep caliper from overextending brake hose 
when crossmember is lowered. 


81 38eb09 


CAUTION: When pushing pistons back into caliper 
bores, use only a trim stick as shown or other 
suitable soft tool. Never use a screwdriver or other 
metal pry bar due to potential damage to braking 
surface of rotor, caliper, pistons or dust boots. 


12. If equipped with SRT8 disc brakes, on each rear 
disc brake, place trim stick (4) between brake pad 
(2) and outer edge of rotor (3). 

13. If equipped with SRT8 disc brakes, on each rear 
disc brake, using trim stick, slowly apply pressure 
against brake pad (2) until both pistons (on that 
side of caliper) are completely bottomed in bores 
of caliper half. 


NOTE: Repeat above procedure to opposite brake 
pad (1) and pistons as necessary. 
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14. equipped with SRT8 disc brakes, on each rear 
disc brake, support spring link (1) using a-trans- 
mission jack (5) or other appropriate jack. Raise 
spring link just enough to access brake caliper 
lower mounting bolt (4) from above compression 
link (2). 


15. if equipped with SRT8 disc brakes, on each rear 
disc brake, remove the lower and upper caliper 
mounting bolts (1). 

16. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove brake caliper (2) with pads 
from knuckle and brake rotor. Hang assembly out 
of way using wire or a bungee cord. Use care not 
to overextend brake hose when doing this. 


17. If equipped with SRTS disc brakes, remove jack 
from under spring link. 


NOTE: To remove wheel speed sensor connector 
from body wiring harness connector, move retain- 
ing clip (2) and pull sensor connector outward. 


\ 
RLS 


815bb19b 


81361 dea 


81SbtesO 


Lx 


~ 


| 
| 
| 
| 


Lx FRAME & BUMPERS = 13 - 103 


18. Remove wheel speed sensor connectors (3 and 
4) from body wiring harness connector (1) located 
in luggage compartment floor pan (2). 


813b14c5 


19. Unclip left wheel speed sensor cable (3) from 
routing clip (1) near body connector. 


813b1623 
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20. Unclip left sensor cable (1) from routing clips (2) 
along rear of crossmember near rear differential 


(3). 


\ 
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21. Unclip left sensor cable (2) from routing clip (1) 
above toe link mount on rear crossmember. 


. - 813b1ea2 
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22. On each side of vehicle, remove shock absorber 
(1) flower mounting bolt (2) and nut (4). 


81323409 


23. Carefully mark location of rear crossmember on 
body at all four mount (bushing) locations using a 
marker or crayon. Do not use a scratch awl to 
mark location. 


24. Position an extra pair of jack stands under and 
support forward end of engine cradle to help sta- 
bilize vehicle during rear suspension 
removal/installation. 
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25. Position under-hoist utility jack or transmission 
jack (2) under center of rear crossmember (1). 
Raise jack head to contact crossmember and 
secure in place. When securing crossmember 
to jack, be sure not to secure stabilizer bar. 


81358df9 


WARNING: Before opening fuel system, review all 
Warnings and Cautions. 


26. Remove fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- REMOVAL) 


8193d888 


NOTE: If equipped with AWD, when removing 
crossmember mounting bolts in following step, be 
sure to not to misplace spacers (1) between cross- 
member mounts (2) and body. 
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27. Remove both front (3) and both rear (2) mounting 


28. 


29. 


30. 


31. 


bolts fastening crossmember (1) in place. 


Lx 
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Slowly lower crossmember using jack until crossmember is at a comfortable working level to access link and 


stabilizer bar fasteners. 


On each end, remove bolt (3) and nut fastening 
stabilizer bar (4) to stabilizer link (2). 

Remove bolts (1) fastening each stabilizer bar 
cushion retainer to crossmember. 


Remove stabilizer bar (4) with cushions and 
retainers. 


— 
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32. Remove coil springs and isolators (1, 2 and 5) 
from spring links. 


33. For each parking brake cable, place 13 mm 
12-point box wrench (4) over cable strand and 
completely onto cable retainer (3) as shown at 
crossmember bracket (1 - left)(2 - right). It may be 
necessary to wiggle wrench around somewhat to 
collapse retainer fingers. With wrench in place, 
pull cable from bracket. 


34. On each side, remove screw fastening parking 
brake cable routing guide (1) to crossmember. 
Remove J-nuts from crossmember. 
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NOTE: For installation purposes, when removing 


it is 


important to note which bolt fastens what compo- 


nent and in what direction it is installed in. 


7 


fasteners for any rear suspension links 


35. On each side of crossmember, remove bolt and 


4) to crossmember. 


( 


fastening spring link 


(1) 


nut 


36. On each side of crossmember, while holding toe 


adjustment cam bolt from rotating, remove nut (3) 


securing toe link at crossmember (1). 


37. On each side of crossmember, slide cam bolt (2) 


attaching toe link rearward, out of crossmember 


). 


and link (4 
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38. On each side of crossmember, remove bolt and 


39. 
40, 


41. 


42. 


nut (1) mounting link (3) at crossmember. 


On each side of crossmember, remove nut and 
bolt (4) mouriting tension link to crossmember (1). 
On each side of crossmember, remove nut and 
bolt (2) mounting camber link to crossmember (1). 
Carefully lift knuckle with links and parking brake 


cable attached from rear suspension crassmem- 
ber. 


Remove crossmember from jack. 
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Lx 
INSTALLATION 


1. Install rear crossmember (1) on jack (2) head in 
same position in which it was removed and secure 
in place. 


81358047 


2. Carefully place one side knuckle with links and 
parking brake cable attached as an assembly into 
mounted position on rear suspension crossmem- 
ber. Install nut and bolt (2) mounting camber link to 
crossmember (1) to hold assembly in place. Do 
not tighten at this time. 


3. Carefully place opposite side knuckle with links and 
parking brake cable attached as an assembly into 
mounted position on rear suspension crossmem- 
ber. Install nut and bolt (2) mounting camber link to 
crossmember (1) to hold assembly in place. Do 
not tighten at this time. 


4. On each side of crossmember, install nut and bolt 
(4) mounting each tension link to crossmember (1). 
Do not tighten at this time. 


Lx 


5. On each side of crossmember, Install bolt and nut 
(1) mounting each compression link (3) at cross- 
member. Do not tighten at this time. 


6. On each side of crossmember, slide cam bolt (2) 
attaching toe link through crossmember and link (1) 
from rear. 


7. On each side of crossmember, while holding toe 
adjustment cam bolt from rotating, install cam 
washer (2) and nut (3) securing toe link at cross- 
member (1). Do not tighten at this time. 
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8. On each side of crossmember, install bolt and nut 
(1) fastening spring link (4) to crossmember. De 
not tighten at this time. 


9. On each side of crossmember rear, guide leading 
end of rear parking brake through crossmember 
bracket (1 - left)(2 - right) near equalizer and press 
cable housing retainer into bracket allowing retainer 
fingers to lock cable in place. 


10. On each side of crossmember rear, install J-nut 
for parking brake cable guide. 

11. On each side, install screw fastening parking 
brake cable routing guide (1) to crossmember. 


81 32bort 


Lx 
12. 
13. 


14. 


15. 


Install stabilizer bar (4) with cushions and retain- 
ers on crossmember. 

Install cushion retainer mounting boits (1). Do not 
tighten at this time. 

Install bolt (8) and nut fastening stabilizer bar 
ends to each stabilizer fink (2). Do not tighten at 
this time. 

Tighten cushion retainer mounting bolts (1) to 60 
Nem (44 ft. Ibs.). 


CAUTION: Differential mounting bolts (1) must be 
installed through bushings prior to crossmember 
installation in vehicle. Bolts cannot be inserted 
through bushings once crossmember is installed. 


16. 


NOTE: Do not install coil springs on spring links at this time. 


Transfer differential mounting bolts (1) from origi- 
nal crossmember differential mount bushings to 
bushings in replacement crossmember. Install 
bolts from rear. Be sure to insert bolts through 
correct mount bushings in crossmember depend- 
ing on rear axle differential (198 mm axle differen- 
tial shown in figure). 


17. Raise crossmember to body mounting points. As 


crossmember is raised, align shocks (3) with 
pockets in spring links. Do not install bolts at 
this time. 
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NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


18. Continue to raise crossmember (1) with jack until 
crossmember mounting bolts (2 and 3) can be 
installed. Install left side crossmember mounting 
bolts, but not the right side bolts. {t is not neces- 
sary to tighten bolts at this point. 


CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


19. Slowly lower jack allowing right side of cross- 
member to drop. Do not lower jack at a fast 
rate. Lower jack just enough to allow spring (2) 
Installation. Do not lower jack any further than 
necessary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


20. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 


21. Carefully raise jack, guiding coil spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (3), stop jacking. 

22. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 
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23. If vehicle is equipped with AWD, insert spacers (1) 
on top of right crossmember mount bushings (2) 
before crossmember is raised into place. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


24. Raise right side of crossmember (1) into mounted 
position. Install right side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


25. Remove both front and rear crossmember mount- 
ing bolts (2 and 3) on left side of vehicle. 


CAUTION: To avoid damaging other components 
of vehicle, do not lower crossmember any further 
than necessary to install coil spring (2). 


26. Slowly lower jack allowing left side of crossmem- 
ber to drop. Do not lower jack at a fast rate. 
Lower jack just enough fo allow spring (2) Instal- 
lation. Do not lower jack any further than nec- 
essary. 


NOTE: Before installing coil spring, make sure iso- 
lators (1 and 5) are completely installed on ends of 
spring. 


27. Install coil spring (2) with isolators into spring 
pocket of spring link fitting the lower isolator to the 
shape of the pocket, then align top of spring with 
body mount. 
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28. Carefully raise jack, guiding coll spring and lower 
end of shock absorber (1) into mounted positions. 
Once shock absorber (1) lower mounting hole 
lines up with hole in spring link (8), stop jacking. 

29. Install lower shock mounting bolt (2) and nut (4). 
Do not tighten at this time. 


30. If vehicle is equipped with AWD, insert spacers (1) 
on top of left crossmember mount bushings (2) 
before crossmember is raised into place. 


NOTE: There are four crossmember mounting 
bolts. Rear mounting bolts (2) are longer than 
front mounting bolts (3). Do not interchange 
mounting bolts. 


31. Raise left side of crossmember (1) into mounted 
position. Install left side crossmember mounting 
bolts (2 and 3). Snug, but do not fully tighten 
bolts at this time. 


i343 


FY wane FRANIE & BUMPERS 13-117 


32. Shift crossmember as necessary to line up 
mounts (3) with location marks drawn on body (1) 
before removal. 


81711062 


33. Once mounts are lined up with location marks, on a 
both sides of vehicle, measure distance (1) 
between the tension link (2) and weld flange (3) 
on body directly in front of it, just outboard of the ; 
front mount bushing (4). This distance must be |< 
at least 12 mm to allow proper clearance for a 
suspension movement. If distance is less than 
12 mm on either side of vehicle, shift that side of 
rear crossmember directly rearward until distance 
is 12 mm or greater. To do so, loosen 3 mounting 
bolts slightly, leaving one on opposite side of shift 
snugged to pivot off of. Shift crossmember rear- | 
ward and snug loosened bolts. Remeasure oppo- | 
site side to be sure it still maintains minimum 12 
mm distance. 


34. Tighten all four crossmember mounting bolts (2 = aes 
and 3) to 180 N-m (133 ft. Ibs.). 


| 
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35. Remove jack (2) from under rear crossmember. | \ \ ie ae i} va _- / 
\. 
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36. Install fuel filler tube. (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL TANK FILLER TUBE 
- INSTALLATION) 


| 
| 


37. Clip left rear wheel speed sensor cable (2) to 
routing clip (1) above toe link mount on rear 
crossmember. 
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38. Clip left rear wheel speed sensor cable (1) to 
routing clips (2) along rear of crossmember near 
rear differential (3). 


39. Clip left rear wheel speed sensor cable (3) ic 
routing clip (1) near body connector. 


40. Match left rear wheel speed sensor connector (4) 
to right sensor connector (3) to make one connec- 
tor. 


41. Insert speed sensor connectors (3 and 4) into 
body wiring harness connector (1) located in lug- 
gage compartment floor pan (2). When installing 
connector, make sure retaining clip on body con- 
nector is properly in place and sensor connector 
cannot be pulled out. 
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42, If equipped with standard or premium disc brakes, 
on each rear disc brake: 


a. Push caliper guide pins into caliper adapter to 
clear caliper mounting bosses when installing. 


b. Guide caliper and brake hose down through 
rear suspension, then slide caliper over brake 
pads and onto caliper adapter (3). 


c. 


CAUTION: Extreme caution should be taken not to 
cross-thread caliper guide pin bolts (2) when they 
are installed.Align caliper mounting holes with 
guide pins, then install guide pin bolts (2). While 
holding guide pins from turning, tighten bolts to 
31 N-m (23 ft. Ibs.) torque. 


d. Make sure brake hose is properly routed and 
will not come in contact with suspension com- 
ponents. 
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43. If equipped with SRT8 disc brakes, at each rear disc brake, support spring link using a transmission jack or 
other appropriate jack as indicated in removal procedure. (Refer to 13 - FRAME & BUMPERS/FRAME/REAR 


CROSSMEMBER ~- REMOVAL) 


44, If equipped with SRT8 disc brakes, on each rear 
disc brake, slide caliper with pads (2) over brake 
rotor and align with knuckle. 

45. lf equipped with SRT8 disc brakes, on each rear 
disc brake, install caliper mounting bolts (1). 
Tighten bolts to 130 N-m (96 ft. Ibs.). 

46. If equipped with SRT8 disc brakes, on each rear 
disc brake, remove jack from under spring link. 
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47, Route front parking brake cable with equalizer 
above rear crossmember. 


NOTE: Due to short travel and low spring tension, 
it is not necessary to lock-out parking brake fever 
to service parking brake components. 


48. Connect left rear parking brake cable (1) to equal- 
izer (2). 

49. Connect right rear parking brake cable (4) to can- 
nector (3) already attached to front parking brake 
cable (5). 


50. Install J-nut for mounting parking brake cable 
routing bracket to crossmember. 

51. Insert front parking brake cable routing bracket 
locating pin into front flange of crossmember (3), 
then install screw (2) fastening cable (1) routing 
bracket to rear crossmember. 


52. On each side of vehicle, slide an axle haif shaft 
(2) through hub and bearing and install hub nut 
(1). Do not tighten hub nuts at this time. 
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53. Install rear axle differential. (Refer to 3 - DIFFERENTIAL & DRIVELINE/REAR AXLE - 198MM - INSTALLA- 
TION) (Refer to 3 - DIFFERENTIAL & DRIVELINE/REAR AXLE - 210MM - INSTALLATION) (Refer to 3 - DIF- 
FERENTIAL & DRIVELINE/REAR AXLE - 215RIl - INSTALLATION) 


54. While a helper applies brakes to keep hub from 
turning, tighten hub nut to 213 N-m (157 ft. Ibs.). [- 
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55. Install rear exhaust system (2) (dual-outlet 


exhaust shown in figure). @ 
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56. Lower vehicle until front tires contact floor but rear 
is still suspended. Place jack stands under each 
rear suspension spring link. Place an appropriate 
wooden block between stand and link to avoid 
damaging spring link, then lower vehicle until full 
vehicle weight is supported by suspension. 


57. Tighten camber link bolt (2) at crossmember to 85 
N-m (63 ft. lbs.). 

58. Tighten tension link bolt nut (2) at crossmember to 
85 N-m (63 ft. Ibs.). 


59. Tighten. compression link bolt (2) at crossmernber 
to 85 N-m (693 ft. Ibs.) torque. 
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at crossmember to 108 
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60. Tighten spring link bolt 


(80 ft. Ibs.). 


Nem 


8132bo11 


61. Tighten shock absorber lower mounting bolt nut 


813234c9 


(4) to 72 N-m (59 ft. Ibs.). 


62. Tighten stabilizer link bolts (3) tio 61 N-m (45 ft. 


ibs.). 
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63. 


64. 


65. 


66. 


67. 


68. 


Raise vehicle and remove jack stands (3). 


Install tire and wheel assemblies (1). Tighten 
wheel mounting nuts (3) to 150 N-m (110 ft. Ibs.). 
(Refer to 22 - TIRES/WHEELS - INSTALLATION) 


Lower vehicle. 


Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


Pump brake pedal several times to ensure vehicle 
has a firm brake pedal before moving vehicle. 


Perform wheel alignment, paying special attention 
to thrust angle. If rear crossmember needs to be 
shifted to align thrust angle, try to avoid compro- 
mising tension link clearance (Refer to Step 33). 
(Refer to 2 - SUSPENSION/WHEEL ALIGNMENT 
- STANDARD PROCEDURE) 
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69. On each side of crossmember, while holding cam 
bolt from turning, tighten toe link cam bolt nut (2) 
to 108 N-m (80 ft. Ibs.) torque. 
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STANDARD PROCEDURE 
FUEL SYSTEM PRESSURE RELEASE PROCEDURE 


WARNING: The fuel system is under constant high pressure even with engine off. Until the fuel pressure 
has been properly relieved from the system, do not attempt to open the fuel system. Do not smoke or use 
open flames/sparks when servicing the fuel system. Wear protective ciothing and eye protection. Make sure 
the area in which the vehicle is being serviced is in a well ventilated area and free of flames/sparks. 


A separate fuel pump relay is no longer used. A circuit within the Totally Integrated Power Module (TIPM) is 
used to contro! the electric fuel pump located within the fuel pump module. 


1. Remove fuel fill cap. 

. Disconnect fuel pump module electrical connector. 

. Start and run engine until it stalls. 

. Attempt restarting engine until it will no longer run. 

. Turn ignition key to the OFF position. 

. Place a rag or towel below fuel line quick-connect fitting at fuel rail. 


. Disconnect quick-connect fitting at fuel rail. Refer to (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/QUICK 
CONNECT FITTING - STANDARD PROCEDURE). 


NOM BB WP 


NOTE: After servicing the fuel system, one or more Diagnostic Trouble Codes (DTC’s) may have been 
stored in Powertrain Control Module (PCM) memory due to disconnecting fuel pump module circuit. A diag- 
nostic scan tool must be used to erase a DTC. 


DRAINING FUEL TANK 
1. Release fuel system pressure, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE). 


2. Remove the fuel pump module, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL PUMP MODULE - 
REMOVAL). 


3. Drain fuel from fuel tank with approved siphoning equipment, store fuel in approved fuel container. 


SPECIFICATIONS 


FUEL SYSTEM PRESSURE 
400 kpa +34 kpa (58 psi + 5 psi) 


TORQUE 


DESCRIPTION 


Accelerator Pedal! to Dash 12 
Nuts 


Hose Clamps 


Fuel Rail Mounting 11 100 
Bolts-2.7L. 


Ft. Lbs. 


106 


20 


oo 
or 


Fuel Rail Mounting 28 
Bolts-3.5L 

Fuel Rail Mounting 11 
Bolts-5.7L 
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DESCRIPTION 


Fuel Rail Mounting 1i 
Bolts-6.1L 
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SPECIAL TOOLS ~~ 


O28 (OXYGEN SENSOR) REMOVAL/ANSTALLER- 
C4907 


Test Kit, Fuel 


Oxygen sensor tool 


Adapters, Fuel Pressure Test - 6539 and/or 6631 


LOCKRING REMOVERANSTALLER #9340 


Fuel Line Adapter 1/4 


> 


FITTING - QUICK CONNECT 
STANDARD PROCEDURE - QUICK-CONNECT FITTINGS 


Different types of quick-connect fittings are used to attach the various fuel system components, lines and tubes. 
These are: a single-button type, a two-button type, a pinch type, a single-tab type, a two-tab type or a plastic 
retainer ring type. Some are equipped with safety latch clips. Some may require the use of a special tool for dis- 
connection and removal. 


DISCONNECTING 
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WARNING: The fuel system is under a constant pressure (even with engine off). Before servicing any fuel 
system hose, fitting or line, fuel system pressure must be released. Refer to fuel system pressure release 
procedure. 


CAUTION: Before separating a quick-connect fitting, pay attention to what type of fitting is being used by 
referring to Quick-Connect Fitting Removal. This will prevent unnecessary fitting or fitting latch breakage. 


CAUTION: The interior components (O-rings, clips) of quick-connect fittings are not serviced separately, but 
new plastic spacers and latches are available for some types. If service parts are not available, do not 
attempt to repair the damaged fitting or fuel line (tube). If repair is necessary, replace the complete fuel line 
(tube) assembly. 


. Perform fuel pressure release procedure. Refer to Fuel Pressure Release Procedure. 
. Disconnect negative battery cable from battery. 
. Clean fitting of any foreign material before disassembly. 
. Single-Button Type Fitting: This type of fitting is 
equipped with a single push-button (2) located on 
the quick-connect fitting. 


fo PYM = 
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5. The push-button is attached to two internal latches 
(1). To disconnect, press on pusn-button with your 
thumb and unlatch fitting from fuel line. Special 
tools are not required for disconnection. DO NOT 
ATTEMPT TO PRY OR PULL UP ON PUSH-BUT- 
TON. LATCHES WILL BE BROKEN. 


B8i2bc655 


6. Perform fuel pressure release procedure. Refer to 
Fuel Pressure Release Procedure. 

7. Disconnect negative battery cable from battery. 

8. Clean fitting of any foreign material before disas- 
sembly. 

9, 2~Button Type Fitting: This type of fitting (1) is 
equipped with a push-button located on each side 
of quick-connect fitting (2). Press on both buttons 
simultaneously for removal. Special tools are not 
required for disconnection. 


LX 


10. Pinch-Type Fitting: This fitting (1) is equipped 
with two finger tabs (2). Pinch both tabs together 
while removing fitting. Special tools are not 
required for disconnection. 


11. Single-Tab Type Fitting: This type of fitting (3) is 
equipped with a single pull tab (1). The tab is 
removable. After tab is removed, quick-connect fit- 
ting can be separated from fuel system compo- 
nent. Special tools are not required for 
disconnection. 


12. Press release tab on side of fitting to release pull 
tab (1). If release tab is not pressed prior to 
releasing pull tab, pull tab will be damaged. 

13. While pressing release tab on side of fitting, use 
screwdriver (2) to pry up pull tab. 


14. Raise pull tab until it separates from quick-con- 
nect fitting. 
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15. 


18. 
19. 
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Two-Tab Type Fitting: This type of fitting (2) is 
equipped with tabs located on both sides of fitting 
(1). The tabs are supplied for disconnecting quick- 
connect fitting from component being serviced. 


a. To disconnect quick-connect fitting, squeeze 
plastic retainer tabs (1) against sides of quick- 
connect fitting with your fingers. Tool use is not 
required for removal and may damage plastic 
retainer. 


b. Pull fitting from fuel system component being 
serviced. 


c. The plastic retainer will remain on component 
being serviced after fitting is disconnected. The 
O-rings and spacer will remain in quick-connect 
fitting connector body. 


. Plastic Retainer Ring Type Fitting: This type of 


fitting can be identified by the use of a full-round 
plastic retainer ring (4) usually black in color. 


a. To release fuel system component from quick- 
connect fitting, firmly push fitting towards com- 
ponent being serviced while firmly pushing 
plastic retainer ring into fitting (6). With plastic 
ring depressed, pull fitting from component. 
The plastic retainer ring must be pressed 
squarely into fitting body. If this retainer is 
cocked during removal, it may be difficult 
to disconnect fitting. Use an open-end 
wrench on shoulder of plastic retainer ring 
to aid in disconnection. 


b. After disconnection, plastic retainer ring will 
remain with quick-connect fitting connector 
body. 


c. inspect fitting connector body, plastic retainer 


8088595d 


REMOVAL 


| 08a2606 | 
| 


ring and fuel system component for damage. Replace as necessary. 


. Latch Clips — Type 1: Depending on vehicle 


model and engine, 2 different types of safety latch 
clips are used. Type-1 (4) is tethered to fuel line 
and type-2 is not. A special tool will be necessary 
to disconnect fuel line after latch clip is removed. 
The iatch clip may be used on certain fuel line/ 
fuel rail connection, or to join fuel lines together. 


Pry up on latch clip with a screwdriver (3). 


Slide latch clip toward fuel rail while lifting with 
screwdriver. 


80870383 
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20. 


21. 


22. 


23. 


24, 


25. 


26. 


27. 


28. 


29. 


30. 


insert special fuel line removal tool (Snap-On 
number FIH 9055-1 or equivalent) into fuel line 
(1). Use tool to release locking fingers in end of 
line. 


With special tool still inserted, pull fuel line from 
fuel rail. 


After disconnection, locking fingers will remain 
within quick-connect fitting at end of fuel line. 


Disconnect quick-connect fitting from fuel system 
component being serviced. 


Laich Clips —- Type 2: Depending on vehicle 
model and engine, 2 different types of safety latch 
clips are used. Type-1i is tethered to fuel line and 
type-2 is not. A special tool will be necessary to 
disconnect fuel line after latch clip is removed. 
The latch clip may be used on certain fuel line/ 
fuel rail connection, or to join fuel lines together. 


Type 2: Separate and unlatch small arms on end 
of clip and swing away frorn fuel line. 


Slide latch clip toward fuel rail while lifting with 
screwdriver. 


Insert special fuel line removal tool (Snap-On 
number FIH 9055-1 or equivalent) into fuel line 
(1). Use tool to release locking fingers in end of 
line. 


With special tool still inserted, pull fuel line from 
fuel rail. 

After disconnection, locking fingers will remain 
within quick-connect filting at end of fuel line. 
Disconnect quick-connect fitting from fuel system 
component being serviced. 
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32. 
33. 
34. 
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Wing Type: A special tool will not be necessary to 
disconnect this type of fitting (2). This line is used 
on different fuel and emission components. The 
graphic shows the fitting used on an EVAP canis- 
ter. 


Use two fingers to push on fitting wings (2) 
Pull and disconnect fitting while holding wings. 


After disconnection, locking fingers will remain 
within quick-connect fitting. 


81409005 


CONNECTING 


1. 


~~ Om om fs 


Inspect quick-connect fitting body and fuel system component for damage. Replace as necessary. 


. Prior to connecting quick-connect fitting to component being serviced, check condition of fitting and component. 


Clean parts with a lint-free cloth. Lubricate with clean engine oil. 


. Insert quick-connect fitting into fuel tube or fuel system component until built-on stop on fuel tube or component 


resis against back of fitting. 


. Continue pushing until a click is felt. 

. Single-tab type fitting: Push new tab down until it locks into place in quick-connect fitting. 

. Verify a locked condition by firmly pulling on fuel tube and fitting (15-30 Ibs.). 

. Latch Clip Equipped: Install latch clip (snaps into position). If latch clip will not fit, this indicates fuel line is 


not properly installed to fuel rail (or other fuel line). Recheck fuel line connection. 


. Connect negative cable to battery. 
. Start engine and check for leaks. 
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MODULE - FUEL PUMP 
DESCRIPTION 
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DRIVER SIDE MODULE 
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This vehicle uses a saddle type tank, a reservoir on 
both sides of the rear drive shaft. The fuel pump is in 
the module on the left side of the vehicle and the fuel 
pressure regulator is in the module on the right side of 
vehicle. The fuel outlet is on the right side and sup- 
plies fuel to the engine. The fitting on the fuel pump 
module (left side) is a vapor line fitting that connects 
to the right side module. Both modules have fuel level 
sending cards. There are 2 hoses that connect the 
modules together, one is the fuel supply line the other 
is a return or siphon hose. The lines are removed from 
the fuel pump module when servicing either unit. The 
ORVR (Onboard Refueling Vapor Recovery) control 
valve is in the right side module. 


OPERATION 
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PASSENGER SIDE MODULE TOP VIEW 


The way the pump works is as follows, fuel enters the reservoir of the driver side module. The fuel pump pumps the 
fuel through the filter to the passenger side module through a supply line inside tank. The pressure regulator inside 
the passenger side module regulates the pressure at 58 psi. All unused fuel that is not sent to the engine is fed 
through a venturi at the bottom of the passenger side module. This creates a low pressure siphoning effect and 
draws fuel from the passenger side of the fank and transfers it to the drivers side tank via siphon hose inside the 
tank. While the vehicle is running the fuel in the passenger side of tank is continuously transferred to the drivers 
side. Fuel will continue to fill the drivers side tank till it reaches the bridge section and then start to spill over to the 


passenger side. 


As stated above we have two fuel level senders, the reading of these senders are averaged out to give us the fuel 
gauge reading. When we are diagnosing a sender concern the passenger side reading should never be higher than 
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the Drivers side reading. it is possible, depending on fuel level and driving habit before diagnosing, to spill fuel over 
to the passenger side that might indeed show a lower resistance value than the driver side. 


The fuel gauge gives an indication to the vehicle operator of the level of fuel in the fuel tank. This gauge is con- 


trolled by the instrument cluster circuit board based upon cluster programming and a hard wired input received by 
the cluster from the fuel level sending units on the modules in the fuel tank. 

The instrument cluster continually monitors the fuel tank sending units to determine the level of fuel in the fuel tank. 
The cluster then sends the proper fuel level messages to other electronic modules in the vehicle over the Controller 
Area Network (CAN) data bus. For further diagnosis of the fuel gauge or the instrurnent cluster circultry that controls 
the gauge, (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). The fuel gauge is 
serviced as a unit with the instrument cluster. 

The tech needs to order the correct part when replacing, the senders, modules, and tank as all are able to be 
replaced individually. 


REMOVAL 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
lf it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 
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4. Remove the rear lower seat cushion. 


sh seat back and up to remove seat cushion. 


5. Pu 


LX 


6. Fold back the foam pad covering access cover for 


modules. 


7. Disconnect the electrical connector from left side 
module. 


8. Mark the module orientation. 
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9. Use special tool #9340 to remove left side module 
lock ring. 
81368217 


10. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


81368129 


11. Disconnect the electrical connectors from the 
module top. 


12. Remove the module top half. 


81352758 
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13. The module fuel level sending card (1). The fuel [| ©. _ 
return lines (2). The fuel supply line (3). 


81353ab1 


14, Fuel line release tab, press in the tab and pull up 
on fuel line. 


15. Remove fuel line. 
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16. Remove fuel return line from lower module. Line 
unsnap from module. 


17. Return line removed. 


; . , hod 8135acct 
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18. Tip module on its side to drain remaining fuel from 
reservoir and remove module from vehicle. 
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INSTALLATION 


1. 


install pump module into tank. 
2. Connect fuel return lines to module. 


3. Lines connected. 
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4, Connect fuel supply line to module and make sure 
it is locked in place. 


5. Connect electrical connectors to bottom of module 
top, Install module top to module bottom. 


6. Install module and align marks on the module for 
proper orientation. 


LX 
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see 81369754 
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7. Install module lock-ring. 


Use special tool #9340 to tighten left side module 
lock ring. 


9. Connect the electrical connector to ieft side 
module. 


81368217 
10. Install plastic access cover. 


8136865c 
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11. Fold the foam pad covering access cover for mod- 
ules back into place. 


{2. install rear lower seat cushion 
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13. Rear lower seat cushion installed. 


14. Fill fuel tank. 
15. Connect negative battery cable. 


16. Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 
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REMOVAL 
2.7L 
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WARNING: Release fuel system pressure before servicing fuel rail. Service vehicles in well ventilated areas 
and avoid ignition sources. Never smoke while servicing the vehicle. 


. Disconnect the negative battery cabie. 


OO & Gh — 


DELIVERY/QUICK CONNECT FITTING - STANDARD PROCEDURE). 


6. Disconnect electrical connectors at fuel injectors. 
Refer to graphic. Push red colored slider away 
from injector (1). While pushing slider, depress tab 
(2) and remove connector (3) from injector. The 
factory fuel injection wiring harness is numerically 
tagged (INJ 1, INJ 2, etc.) for injector position iden- 
tification. If harness is not tagged, note wiring loca- 
tion before removal. 


. Release fuel system pressure. Refer to Fuel System Pressure Release Procedure in this section. 


. Remove intake manifold plenum. (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 
. Cover intake manifold to prevent foreign material from entering engine. 
. Disconnect fuel supply tube quick connect fitting at the rear of the fuel rail, (Refer to 14 - FUEL SYSTEM/FUEL 


- 


Le 


REMOVE 


(PUSH 
SLIDER 


@ PUSH CONNECTOR 
ONTO INJECTOR 


@ PULL 
CONNECTOR 


INJECTOR 
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7. Remove mounting bolts on both sides of fuel rail. 
. Lift fuel rail straight up off of cylinder head. 


8. Remove retaining clips from fuel injectors at fuel 
rail. 


10. Remove fuel injector from fuel rail. 


co 
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WARNING: Release fuel system pressure before servicing fuel rail. Service vehicles in well ventilated areas 
and avoid ignition sources. Never smoke while servicing the vehicle. 


. Release fuel system pressure. Refer to Fuel System Pressure Release Procedure in this section. 

. Disconnect the negative battery cable. 

. Remove intake manifold plenum. (Refer to 9 - ENGINE/MANIFOLDSANTAKE MANIFOLD - REMOVAL). 
. Cover intake manifold to prevent foreign material from entering engine. 


. Disconnect fuel supply tube quick connect fitting at the rear of the fuel rail, (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/QUICK CONNECT FITTING - STANDARD PROCEDURE). 


6. Disconnect electrical connectors at fuel injectors. = 
Refer to graphic. Push red colored slider away REMOVE 
from injector (1). While pushing slider, depress tab 
(2) and remove connector (3) from injector. The 
factory fuel injection wiring harness is numerically 
tagged (INJ 1, INJ 2, etc.) for injector position iden- 
tification. If harness is not tagged, note wiring loca- 
tion before removal. 


of WN = 


@PUSH 
SLIDER 


@DEPRESS 
TAB @® PULL 
CONNECTOR 
FROM 
INJECTOR 


@ PUSH 


@ PUSH CONNECTOR 
ONTO INJECTOR 
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7. Remove mounting bolts on both sides of fuel rail. 
8. Lift fuel rail straight up off of cylinder head. 


9. Remove retaining clips from fuel injectors at fuel 
rail. 


10. Remove fuel injector from fuel rail. 


5.7L 
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WARNING: The fuel system is under constant pressure even with engine off. Before servicing fuel rail, fuel 


system pressure must be released. 


1. Disconnect electrical connectors at all 8 fuel injec- 
tors. Push red colored slider away from injector (1). 
While pushing slider, depress tab (2) and remove 
connector (3) from injector. The factory fuel injec- 
tion wiring harness is numerically tagged (INJ 1, 
INJ 2, etc.) for injector position identification. If har- 
ness is not tagged, note wiring location before 
removal. 


2. Disconnect electrical connectors at all throttle body 
sensors. 


@ PUSH 


@ DEPRESS 
TAB @ PULL 
CONNECTOR 
FROM 
INJECTOR 


@ PUSH CONNECTOR 
ONTO INJECTOR 
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Remove four fuel rail mounting bolts (1) and hold- 
down clamps. 


Gently rock and pull left side of fuel rail until fuel 
injectors just start to clear machined holes in intake 
manifold. Gently rock and pull right side of rail until 
injectors just start to clear intake manifold head 
holes. Repeat this procedure (left/right) until all 
injectors have cleared machined holes. 

Remove fuel rail (with injectors attached) from 
engine. 

If fuel injectors are to be removed, (Refer to 14 - 
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC- 
TOR - REMOVAL). 


6.1L 
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WARNING: The fuel system is under constant pressure even with engine off. Before servicing fuel rail, fuel 
system pressure must be released. 


CAUTION: The left (3) and right (1) fuel rails are 
replaced as an assembly. Do not attempt to sepa- 
rate rail halves at connector tube (2). Due to 
design of tube, it does not use any clamps. Never 
attempt to install a clamping device of any kind to 
tube. When removing fuel rail assembly for any 
reason, be careful not to bend or kink tube. 


BON = 


Remove fuel tank filler tube cap. 

Perform Fuel System Pressure Release Procedure. 
Remove negative battery cable at battery. 
Remove flex tube (air cleaner housing to engine). 


8 1Sbbada 
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5. Remove electrical connector from MAP sensor (2) 
at rear of intake manifoid (1). 

6. Disconnect vacuum hose from fitting (3) at rear of 
intake manifold (1). 


81Sbbb2b 


7. Disconnect fuel line (1) at fuel rail fitting. Refer to 
Quick-Connect Fittings for procedures. 


” 815bbae3 
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8. Disconnect electrical connectors at all 8 fuel injec- 
tors. First, pry up on red colored tab (2)........... 


815bbae7 


LS ererer then press on black colored tab (1) while Bees 
removing connector (2) from fuel injector (3). 


Le yo “A ~ wo : 
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11. Gently rock and pull left side of fuel rail until fuel 


12. 


13. 


INSTALLATION 
2.7L. 


1. 


Oo ON OD 


. Install retaining clips on fuel injectors. 
. Push injectors into fuel injector rail until clips are in 


. Position fuel rail over cylinder heads, and push rail 


> 4 


. Remove four fuel rail mounting bolts (4). 


injectors just start to clear machined holes in 
intake manifoid. Gently rock and pull right side of 
rail until injectors just start to clear intake manifold 
head holes. Repeat this procedure (left/right) until 
all injectors have cleared machined holes. 


Remove fuel rail (with injectors attached) from 
engine. 

lf fuel injectors are to be removed, refer to Fuel 
Injector Removal/installation. 


Lightly lubricate the fuel injector O-rings with a cou- 
ple drops of clean engine oil. 


the correct position. 


into place. Tighten fuel rail mounting bolts to 11 
N-m (100 in. Ibs.) torque. 


IT Ga aes 


. Connect the fuel supply tube quick connect fitting to the fuel rail, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 


QUICK CONNECT FITTING - STANDARD PROCEDURE). 


. Connect the electrical connectors to the fuel injectors. 

. Install intake manifold plenum, (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 
. Connect negative cable to battery. 

. Use the scan tool to pressurize the fuel system. Check for leaks. 
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. Install retaining clips on fuel injectors. 
. Push injectors into fuel injector rail until clips are in 


. Position fuel rail over cylinder heads, and push rail 


Lightly lubricate the fuel injector O-rings with a cou- 
ple drops of clean engine oil. 
the correct position. 


into place. Tighten fuel rail mounting bolts to 28 
N-m (250 in. ibs.) torque. 


. Connect the fuel supply tube quick connect fitting to the fuel rail, (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 


QUICK CONNECT FITTING - STANDARD PROCEDURE), 


. Connect the electrical connectors to the fuel injectors. 

. Install intake manifold plenum, (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 
. Connect negative cable to battery. 

. Use the scan tool to pressurize the fuel system. Check for leaks. 


5.7L 


ls. 


. Clean out fuel injector machined bores in intake 
. Apply a small amount of engine oi! to each fuel 
. Position fuel rail/fuel injector assembly to machined 
. Guide each injector into intake manifold. Be careful 


. Push right side of fuel rail down until fuel injectors 


. Install 4 fuel rail holddown clamps and 4 mounting 


. Connect electrical connector to throttle body. 


if fuel injectors are to be installed, (Refer to 14 - 
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC- 
TOR ~ INSTALLATION). 


manifold. 

injector O-ring. This will help in fuel rail installation. 
injector openings in intake manifold. 

not to tear injector O-rings. 


have bottomed on shoulders. Push left fuel rail 
down until injectors have bottomed on shoulders. 


balts (1). Tighten fuel rail mounting bolts to 11. N-m 
(100 in. tbs.) 


81 Sbbade 
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9. Connect electrical connectors at all fuel injectors. REMOVE 
Push connector onto injector (1) and then push and 
lock red colored slider (2). Verify connector is : 
locked to injector by lightly tugging on connector. a nal 
10. Connect fuel line latch clip and fuel line to fuel 
rail. (Refer to 14 - FUEL SYSTEM/FUEL DELIV- 
ERY/QUICK CONNECT FITTING - STANDARD 
14. Install air resonator to throttle body (2 boits). TAB @® PULL 
12. Install flexible air duct to air box. seach ne 
13. Connect battery cable to battery. INJECTOR 
14. Start engine and check for leaks. 
@ PUSH 
AND 
LOCK 
@ PUSH CONNECTOR 
ONTO INJECTOR 
80b61033 
6.1L 


1. If fuel injectors are to be installed, refer to Fuel Injector Removal/installation. 
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. Install and tighten four fuel rail mounting bolts (1). 


. Clean out fuel injector machined bores in intake manifold. 

. Apply a small amount of engine oil to each fuel injector o-ring. This will help in fuel rail installation. 

. Position fuel rail/fuel injector assembly to machined injector openings in intake manifold. 

. Guide each injector into intake manifold. Be careful not to tear injector o-rings. 

. Push right side of fuel rail down until fuel injectors have bottomed on shoulders. Push left fuel rail down until 


injectors have bottomed on shoulders. 


Tighten fuel rail mounting bolts to 11 N-m (100 in. 
ibs.) 
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8. Connect electrical connectors at all fuel injectors. Push electrical connector onto injector. After connection has 
been made, lock connector by pushing red colored slider tab downward. Verify connector is locked to injector by 
lightly tugging on connector. 


9. Connect fuel line (1) to fuel rail. Refer to Quick- 
Connect Fittings for procedures. 


10. Connect vacuum hose to fitting (3). 

11. Connect electrical connector to MAP sensor (2). 
12. Install air resonator to throttle body. 

13. Connect battery cable to battery. 

14. Start engine and check for leaks. 
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REGULATOR - FUEL PRESSURE 
REMOVAL 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
if it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 


4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 
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6. Fold back the foam pad covering access cover for 
modules. 
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10. Use special tool #9340 fo remove right side mod- 
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8. Disconnect the fuel supply line from module. 


9. Mark the module orientation. 
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11. Drain fuel from right side of fuel tank. Lift module 
up enough toe push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


12. Pull module up and out of fuel tank. 
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13. Fuel Pressure regulator location. 
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14, Note location of ground wire tab location. 


15. Remove ground wire. 


16. Use a screwdriver and pry up on retaining clip. 
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17. Clip in the off position. 
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18. Fuel pressure regulator removed. 


19. Remove o-ring from module. 
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INSTALLATION 


1. 
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Install o-ring. 


2. Install ground ring. 


14 - 41 


FUEL DELIVERY 


LX 


Note loca- 


3. Install Fuel Regulator and ground ring. 


tion of ground ring. 


4. Install ground wire. 


5. Install Fuel Pressure Regulator retaining clip. 
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6. Install module into tank. 
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7. Align marks on the module for proper orientation. 
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8. Install module lock-ring. 


9. Use special tool #9340 to tighten right side module 
lock ring. 


10. Connect the fuel supply line to module. 
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11. Install plastic access covers to floor pan right side. 


12. Fold the foam pad covering access cover for 
modules back into place. 


LX 


FUEL DELIVERY 


14-44 


13. Install rear lower seat cushion 
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14. Rear lower seat cushion installed. 
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15. Fill fuel tank. 
16. Connect negative battery cable. 


17. Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 
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SENDING UNIT AND SENSOR-FUEL LEVEL 


REMOVAL 
LEFT SIDE MODULE 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
If it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler “| 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 
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4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 


modules. 
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7. Disconnect the electrical connector from left side 
module. 


8. Mark the module orientation. 


9. Use special tool #9340 to remove left side module 
lock ring. 


10. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 
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11. Disconnect the electrical connector for the left side 
fuel level card from bottom of the module top. 


12. Disconnect the electrical connector for the right 
side fuel level sending card. 


13. Lift module top half off and tip lower half on its 
side to drain remaining fuel from the reservoir. 
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14. Remove wire from module. 


15. Use a screwdriver to separate the locking tabs on 
the level sending card. 
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16. Lift level sending card straight up and out of [ 
module. 
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17. Disconnect the electrical wiring from module. a5 
18. Remove level sending card. 
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RIGHT SIDE MODULE 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
If it is above that you can spill fuel in the vehicle. 


LX FUEL DELIVERY 14 - 51 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 


4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 
modules. 
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7. Disconnect the electrical connector from left side 


module. 
8. Mark the module orientation. 
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9. Use special tool #9340 to remove left side module 


lock ring. 
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10. Drain fuel from left side of fuel tank. Lift module 


up enough to push hose into tank and drain. Do 


not spill fuel in interior of vehicle. 
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11. Lift module up and out of tank as far as possible. 
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13. Pump module left side. 


14. Lift module top half off and tip lower half on its 
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side to drain remaining fuel from the reservoir. 


15. Push in on the release tab on the fuel line fitting 


to release the fuel line from the fuel pump fitting. 
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16. Remove the Fuel supply line from the top of the 


bottom half of the module. 


17. Fuel return line (1) and Saipan return line (2). Just 


pull tube up to release from module. 


18. Remove the fuel return and Siphon return hoses 


from the bottom module. 
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19. Remove plastic access covers from floor pan right 
side. 


20. Disconnect the fuel supply line from module. 
21. Mark the module orientation. 


22. Use special tool #9340 to remove right side mod- 
ule lock ring. 
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23. Drain fuel from right side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


24. Pull module up and out of fuel tank. 


25. Unlatch the fuel level sending card from module. 
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26. Fuel level sending card released. 


a 
é 
8 


27. Remove the ground wire from the check valve 


and fuel pressure regulator. 


28. Remove fuel level sending card from module. 


29. Cut tie straps from hoses to remove wiring har- 


ness for fuel level card. 
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INSTALLATION 
LEFT SIDE MODULE 


1. install level sending card, make sure that the lock- 
ing tabs are locked on the card. 


2. Route wires in the proper location. 
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3. Install module top to module bottom. 


4. Connect the electrical connectors for right side fuel 
level sending card, left side module card and fuel 


pump. 


5. Install module and align marks on the module for 


proper orientation. 
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6. Install module lock-ring. 

7. Use special tool #9340 to tighten left side module 
lock ring. 

8. Connect the electrical connector to left side module 
and install plastic access cover. 


pial 81368217 


9. Fold the foam pad covering access cover for mod- 
ules back into place. 
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10. Install rear lower seat cushion. 


11. Rear lower seat cushion installed. 


LX 


12. Fill fuel tank. 
13. Connect negative battery cable. 


14. Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 


RIGHT SIDE MODULE 


1. Install level sending card, make sure that the lock- 
ing tabs are locked on the card. 
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2. Route wires in the proper location. 
3. Tie strap the wires harness to the hoses. 


4. Feed hoses and wiring harness into fuel tank and 
over the center hump in tank. 
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5. Install module and align marks on the module for 
proper orientation. 


LX 


6. install module lock-ring. 


7. Use special tool #9340 to tighten right side module 
lock ring. 


8. Connect the fuel supply line to module. 


9. Install plastic access covers to floor pan right side. 


10. Install the fuel return hoses to module. 
11. Install fuel supply line to module. 
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12. Make sure that wires are routed properly. 

13. Make sure that the level sending card wire is tie 
straped to the fuel supply line at the module 

14. Install left side module top to module bottom. 


14 
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15. Connect the electrical connectors for right side 
fuel level sending card, left side module card. 
Make sure that wires are routed properly. 
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16. Install module and align marks on the module for 
proper orientation. 


81368754 
L cise ad 
17. Install module lock-ring. eared ted 
18. Use special tool #9340 to tighten left side module 
lock ring. 


19. Connect the electrical connector to left side mod- 
ule and install plastic access cover. 
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20. Fold the foam pad covering access cover for 
modules back into place. 


21. Install rear lower seat cushion 
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22, Rear lower seat cushion installed. 


23. Fill fuel tank. 

24. Connect negative battery cable. 

25. Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 
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TANK - FUEL 
REMOVAL 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicie must be below 5/8 of a tank before you remove the module lock-rings. 
If it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 


4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 
modules. 
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7. Remove plastic access covers from floor pan right 
side. 


8. Disconnect the fuel supply line from module. 
9. Mark the module orientation. 
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10. Use special tool #9340 to remove right side mod- 
ule lock ring. 
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Drain fuel from right side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


11. 


12. Disconnect the electrical connector from left side 


module. 
13. Mark the module orientation. 


14. Use special tool #9340 to remove left side module 


lock ring. 
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15. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


16. Install both module temporally, hand tighten the 
lock ring to hold modules in place. 


17. Raise vehicle and support. 
18. Remove left rear tire. 


19. Remove the inner splash shield. 


20. Disconnect the filler tube vent line. 
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21. Remove clamp from filler tube. 


22, Remove metal filler tube from rubber tube on fuel 
tank. 

23. Remove the exhaust system. 

24, Remove the drive shaft, (Refer to 3 - DIFFEREN- 
TIAL & DRIVELINE/PROPELLER SHAFT - 
REMOVAL) | 
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25. Remove the left underbody splash shield. 
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26. Remove ithe right underbody splash shield. 


27. Disconnect the EVAP line in the right rear wheel 


well. 


28. Disconnect vapor line. 
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29. Disconnect the fuel supply line. 
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30. Support fuel tank with transmission jack. 


31. Fuel tank strap bolt locations. 


32. Remove bolt for fuel tank strap. 
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33. Remove bolt for fuel tank strap. 


34. Lower tank and pull filler tube vent line through 
bracket. 
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35. Lower Fuel tank and remove from vehicle. 
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36. Left Side Module (Fuel Pump Module). 
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37. Right Side Module. 
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38. Control Valve and lines. 
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INSTALLATION 


1. Support fuel tank with transmission jack. 
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3. Fuel tank strap bolt locations. 
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4. install bolt for fuel tank strap and tighten. 


5. Install bolt for fuel tank strap and tighten. 
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6. Connect vapor line. 


7. Connect the fuel supply line. 


8. Connect the EVAP line in the right rear wheel well. 


9. Install the drive shaft, (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/PROPELLER SHAFT - INSTALLA- 
TION) 


10. Install the exhaust system. 
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11. 


12. Install clamp to filler tube and tighten 


13. Connect the filler tube vent line. 
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14. Install the inner splash shield. _ 
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15. Install the left underbody splash shield. 
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16, Install the right underbody splash shield. 
17. Install left rear tire. 
18. Lower vehicle. 
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19. install module and align marks on the module for 


proper orientation. 
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20. Install module lock-ring. 
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23. Install module and align marks on the module for 
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24, Instali module fock-ring. 


25. Use special tool #9340 to tighten right side mod- 


ule lock ring. 
26. Connect the fuel supply line to module. 
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27. Install plastic access covers to floor pan right 


side. 
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28. Fold the foam pad covering access cover for 
modules back into place. 


29, Install rear lower seat cushion a 
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30. Rear lower seat cushion installed. 


31. Fill fuel tank. 


32. Connect negative battery cable. 


33. Fill fuel tank. Use the scan tool to pressurize the 


fuel system. Check for leaks. 
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TUBE - FUEL TANK FILLER 
REMOVAL 


1. Disconnect negative battery cable. 
2. Drain fuel from tank. 
3. Fuel filler tube assembly. 
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4, Open filler tube door. 
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5. Remove retaining wire from inside filler tube 
rubber. 


6. Start removing rubber from body sheet metal. 


7. Squeeze rubber and push in. 
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8. Filler tube and rubber removed from body sheet 
metal. 


9. Raise vehicle and support. 
10. Remove the left rear tire. 
11. Remove the left inner splash shield. 


12. Disconnect the filler tube vent line. 
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13. Remove the filler tube mounting bolt. 


14. Remove the under body splash shield. 


15. Loosen the filler tube hose clamp. Leave the 


clamp tight on the hose and fuel tank location. 
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16. Move clamp toward the fuel tank. 
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17. Remove the filler tube assembly from the vehicle. 
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INSTALLATION 


1. Filler tube assembly. 
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2. Groove in filler tube rubber is for the body sheet 
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3. Insert filler tube into the fuel tank rubber hose. 
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4. Slide hose clamp into place and tighten. 
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5. Hose clamp in place and tighen. 
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6. Install filer tube mounting bolt. 


7. Install Filler tube vent line. 


8. Install the underbody splash shield. 
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9. Install the left inner splash shield. 
10. Install the left rear tire. 
11. Lower vehicle. 


12. Filler tube rubber at body opening. 


13. Pull rubber through opening and install to body. 
Make sure that the sheet metal is in the groove in 
the rubber. 


14. Start the metal wire retaining wire in the groove 
on the inside of the filler tube rubber. 
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15. Work wire retaining wire around the rubber. 


16. Wire retainer install. 


17. Connect negative battery cable. 


18. Fill fuel tank. 
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FUEL DELIVERY - DIESEL 
WARNING 


WARNING: Under no circumstances should gasoline be mixed with diesel fuel (not even during winter). The 
high pressure pump is lubricated by diesel fuel. Immediate fuel system damage may occur causing replace- 
ment and flushing of the complete diesel fuel system. High pressure pump seizure will cause metal parti- 
cles to spread through out the fuel circuit. All cdi fuel system components connected to the fuel circuit will 
have to be exchanged and the lines flushed. 


STANDARD PROCEDURE 
DIESEL FUEL SYSTEM CONTAMINATION 


NOTE: Fuel system damage that was caused by incorrect or contaminated fuel that was introduced into the 
fuel system by the customer is not covered under warranty. 


IF THE ENGINE WAS NOT STARTED AFTER INCORRECT OR CONTAMINATED FUEL WAS 
USED DURING REFUELING 


if the fuel system has been contaminated (with gasoline, water, etc.) AND the engine WAS NOT STARTED, the 
following procedure must be followed: 


1. Remove all fuel from the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE- 
DRAINING FUEL TANK) Use an appropriate fuel container. Dispose of the contaminated fuel using the proper 
procedures. 


CAUTION: Dispose of petroleum based products in a manner consistent with all applicable Local, State, 
Federal, and Provincial regulations. 


2. Remove the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL) 


3. Ensure the swirl pot indentation below the in the fuel tank electric fuel pump inlet is completely drained of any 
contaminated fuel. 


4, Completely drain the low pressure fuel lines, and install a new fuel filter. 
5. Install the fuel tank, and fill with clean diesel fuel. 
6. Road test the vehicle to verify normal operation. 


IF THE ENGINE WAS STARTED AFTER INCORRECT OR CONTAMINATED FUEL WAS 
USED DURING REFUELING 


lf the fuel system has been contaminated (with gasoline, water, etc.) AND the engine WAS STARTED, the following 
procedure must be followed: 


1. Remove all fuel from the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE- 
DRAINING FUEL TANK) Use an appropriate fuel container. Dispose of the contaminated fuel using the proper 
procedures. 


CAUTION: Dispose of petroleum based products in a manner consistent with all applicable Local, State, 
Federal, and Provincial regulations. 


2. Remove the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL) 


3. Ensure the swirl pot indentation below the in the fuel tank electric fuel pump inlet is completely drained of any 
contaminated fuel. 


4, Completely drain the low pressure fuel lines, and install a new fuel filter. 
5. Install the fuel tank, and fill with clean diesel fuel. 


6. Detach the low pressure line at the T-Fitting orifice between the fuel injector low pressure return lines and the 
fuel filter 


7. Connect a clean hose to the T-Fitting orifice, and place the other end in a suitable clean container. 
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8. Turn the ignition ON, and collect the fuel escaping from the T-Fitting orifice in a clean container. Check the fuel 


sample for metal chips, dirt, or other foreign matter. 


9. lf any dirt or metal chips are present in the fuel sample, completely clean the high pressure side of the fuel 
injection system, then install new the fuel injectors, and the high pressure fuel pump. 

10. If there are no metal chips or dirt present in the fuel sample, the fuel system is ok. Reconnect the T-Fitting 
orifice, and road test the vehicle to verify normal operation. 


BLEEDING AIR FROM FUEL SYSTEM 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swaliowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 
ing. 

1. Turn the ignition off. 


2. Remove engine cover. 


3. Connect a hose to the fuel filter water drain (2) and 
insert the remaining end into a approved and 
appropriately marked container. 


4, Turn the water drain counterclockwise to bleed air. 


CAUTION: Turning the ignition to the on position 
will engage the in tank fuel pump. Be sure that the 
bleed hose and the fuel capture container is 
secure. 


5. Turn the ignition to the on position and observe the 
container until fuel flows free of bubbles. 


. Turn the ignition off. 
. Tighten the water drain valve on the fuel filter. 
. Remove the bleed hose and container. 
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. Install engine cover. (Refer to 9 - ENGINE - INSTALLATION) 


A one-way check valve is located within the fuel fill fitting on the fuel tank. Because of this valve, the tank cannot 
be drained the conventional way through the fuel fill opening. 


To drain the tank, the fuel pump module must be removed. 

1. Remove fuel tank (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL). 

2. Remove fuel pump module (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL PUMP MODULE - REMOVAL). 
3. After fuel pump module has been removed, drain fuel into an approved diesel fuel oil draining station. 
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SPECIFICATIONS 
TORQUE - DIESEL 


DESCRIPTION 


Screw, Water in Fuel 15 
Sensor 
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Nut, High Pressure Fuel 
Line 
Bolt, Fuel Rail 
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SEPARATOR-FILTER FUEL AND WATER 


DESCRIPTION 


The fuel filter has a 5 micron element and was 
designed for improved high altitude operation. Another 
design feature is better re-start after the fue! tank has 
been completely emptied. The water drain and water 
in fuel (WIF) sensor are located on the top of the filter. 
Water is drained by using the in-tank electric fuel 
pump to generate flow (attach a hose to the drain and 
capture fuel in appropriately marked containers). The 
filter has a pressure differential of 200-300 mbar (2.9 
psi.) when new. When dirty, the pressure differential 
rises to 800 mbar (11.6 psi.) 


The fuel filter is located in the valley of the engine. 
The filter has the task of cleaning the fuel before it is 
fed through the fuel supply pump to the high-pressure 
system and ultimately to the injector nozzles. The filter 
incorporates the following components: 


1. 5 micron fuel filter element. 
2. Water separator 

3. Water drain valve 

4. WIF sensor 


Fuel flows from the outside surface to the inside. The 
fuel filter has a pressure differential of 200-300 mbar 
(2.9-4.4 psi) when new. When dirty, the pressure dif- 
ferential rises to 800 mbar (11.6 psi). Fuel filtering is 
critical in common-rail systems. Small amounts of 
impurities may damage the precision mechanical com- 
ponents over time. Water entering the injection system 
can also fead to damage. 


A water reservoir is located at the bottom of the filter 
to collect any water contained in the fuel. A drain valve 
is mounted on the top of the filter housing. The filter 
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should be drained if a Water-in-Fuel message is displayed in the instrument cluster. Water is drained by opening the 
drain valve and activating the electric fuel pump to generate fuel flow. When draining the filter, attach a hose to the 


drain valve to avoid spilling fuel. 
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REMOVAL 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 
ing. 


1. Disconnect negative battery cable. 


2. Insert a suitabie hose into the fuel drain port in rear 
of filter, turn drain port counterclockwise and drain 
fuel into a suitable and appropriately marked con- 
tainer. 


3. Disconnect fuel feed and return lines at fuel filter 
and set aside. 


4. Disconnect fuel heater electrical connector at fuel 
filter. 


5. Remove fuel filter retaining bracket bolt and 
remove fuel filter. 


INSTALLATION 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 


ing. 
NOTE: Assure fuel filter drain port is closed. 


1. Connect fuel heater electrical connector. 


2. Position fuel filter in bracket and tighten retaining 
bolt to 5 N-m (44 in. Ibs.). 


3. Connect fuel feed and return lines. 
4. Connect negative battery cable. 
5. Start engine and inspect for leaks. 
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PUMP-HIGH PRESSURE FUEL 
DESCRIPTION 


WARNING: High pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 1600 bar (23,200 psi). Use extreme caution when inspecting for 
high pressure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or 
death. Inspect for high pressure fuel leaks with a sheet of cardboard. Wear safety goggles and adequate 
protective clothing when servicing fuel system. 


The high pressure pump (1) is mounted to the front of 
the left bank cylinder head. 


NOTE: The high pressure pump must not be dis- 
assembied or opened. The only serviceable items 
are the temperature sensor and the fuel quantity 
solenoid. 


CAUTION: Cranking the engine for an extended 
time without a fuel supply may damage the high 
pressure pump. 
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OPERATION 


WARNING: High pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 1600 bar (23,200 psi). Use extreme caution when inspecting for 
high pressure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or 
death. Inspect for high pressure fuel leaks with a sheet of cardboard. Wear safety goggles and adequate 
protective clothing when servicing fuel system. 
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The high pressure pump (1) is driven by the camshaft 
and requires no timing. Fuel that enters the high pres- 
sure pump (1) is pressurized between 200-1600 bar 
(2,900 - 23,205 psi). The pressurized fuel is then sup- 
plied to the fuel rail. The high pressure pump (1) and 
flange located behind the pump are supplied as an 
assembly. Fuel passages and control elements in the 
flange regulate the flow of fuel to the high pressure 
pumping chambers, and control the lubrication of the 
pump. 


NOTE: The high pressure pump must not be dis- 
assembled or opened. The only serviceable items 
are the temperature sensor and the fuel quantity 
solenoid. 


CAUTION: Cranking the engine for an extended 
time without a fuel supply may damage the high 
pressure pump. 


REMOVAL 
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WARNING: High pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 1600 bar (23,200 psi). Use extreme caution when inspecting for 
high pressure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or 
death. Inspect for high pressure fuel leaks with a sheet of cardboard. Wear safety goggles and adequate 


protective clothing when servicing fuel system. 


Remove engine cover. 

Remove negative battery cable. 

Release fuel pressure. 

Remove high pressure line support bracket. 
Remove high pressure line retaining nut. 
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6. Remove the return line clamp using Fuel Line Pli- 
ers 9539. 


7. Remove the inlet supply clamp using Fuel Line Pli- 
ers 9539. 


8. Remove both rubber lines at the pump. 

9. Disconnect the pump electrical connectors. 
10. Remove the pump mounting bolts. 

17. Remove ithe pump assembly. 


CAUTION: Do not crimp or bend fuel line. Capture 
all fluids that flow out of connections. 


INSTALLATION 


WARNING: High pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump ito 
the fuel injectors. This may be as high as 1600 bar (23,200 psi). use extreme caution when inspecting for 
high pressure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or 
death. Inspect for high pressure fuel leaks with a sheet of cardboard. Wear safety goggles and adequate 
protective clothing when servicing fuel system. 


1. Install high pressure pump to the left cylinder head. 
Yorque mounting bolts to 14 N-m (10 ff. Ibs.). 


2. Connect the pump electrical connectors. 
3. Install fuel lines at pump. 
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4. Install inlet supply line clamp using Fuel Line Pliers 
9539. 


5. Install return line clamp using Fuel Line Pliers 
9539. 


CAUTION: Do not crimp or bend fuel line. Inspect 
sealing cone at line; replace line if compression 
exists. 


6. Install high pressure fuel line union nut, and tighten 
to 33 N.m (24 ft.lbs.). 


7. Install high pressure line support bracket. 
8. Install negative battery cable. 

9. Install the engine cover. 

10. Start engine and check for leaks. 
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SENSOR-WATER IN FUEL 
DESCRIPTION 


The water in fuel sensor (WIF) is located in the fuel aon 
filter housing (4). The WIF sensor (3) detects the pres- 
ence of water in the fuel. if water is present in the 
fuel, a signal is sent to the ECM and the ECM signals 
the instrument cluster, over the CAN bus, to illuminate 
the water in fuel warning. 
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OPERATION 


The non-dielectric properties of the water allow the sensors probes to close the electronic circuit when water is 
present in the system. When diesel fuel is present in the system, it’s dielectric (does not conduct electricity well) 
properties do not allow any electrical contact between the probes. A 12V power signal is always present in order to 
illuminate the indicator on the instrument cluster. 


REMOVAL 


1. Disconnect the negative battery cable. 
2. Remove the engine cover. 


NOTE: Capture and store any fuel spillage in appropriate containers 


3. Disconnect the water in fuel (WIF) electrical connector. 

4. Remove the WIF sensor retaining screws. 

5. Twist the WIF sensor so the tabs clear the retaining bracket. 
6. Gently pry up on the sensor and remove. 


INSTALLATION 


NOTE: Remove any dirt and debris around the fuel filter assembly using a suitable solvent or compressed 
air. Area around the fuel filter assembly must be clean and dry. 


1. Lubricate the water in fuel (WIF) sensor Orings with clean diesel fuel. 


2. Insert the WIF sensor into the fuel filter assembly and twist the sensor until the retaining holes align with the 
retaining bracket on the fuel filter assembly. 


Install the retaining screws. Tighten to 1.5 N-m (13 in. Ibs.). 

Connect the WIF wiring harness connector. 

Connect the negative battery cable. 

Start the engine, allow to warm, turn engine off and inspect for leaks. 
Install engine cover. 
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FITTING-QUICK CONNECT 
DESCRIPTION 


Different types of quick-connect fittings are used to attach the various fuel system components, lines and tubes. 
These are: a single-button type shown above. a two-button type, a pinch type, a single-tab type, a two-tab type or 
a plastic retainer ring type. Some are equipped with safety latch clips. Some may require the use of a special tool 
for disconnection and removal. Refer to Quick-Connect Fittings Removal/installation for more information. 


CAUTION: Before separating a quick-connect fitting, pay attention to what type of fitting is being used by 
referring to Quick-Connect Fitting Removal. This will prevent unnecessary fitting or fitting latch breakage. 


CAUTION: The interior components (o-rings, clips) of guick-connect fittings are not serviced separately, but 
new plastic spacers and latches are available for some types. If service parts are not available, do not 
attempt to repair the damaged fitting or fuel line (tube). If repair is necessary, replace the compiete fuel line 
(tube) assembly. 


STANDARD PROCEDURE - QUICK-CONNECT FITTINGS 


Different types of quick-connect fittings are used to attach the various fuel system components, lines and tubes. 
These are: a single-button type, a two-button type, a pinch type, a single-tab type, a two-tab type or a plastic 
retainer ring type. Some are equipped with safety latch clips. Some may require the use of a special tool for dis- 
connection and removal. 


DISCONNECTING 


WARNING: The fuel system is under a constant pressure (even with engine off). Before servicing any fuel 
system hose, fitting or line, fuel system pressure must be released. Refer to fuel system pressure release 
procedure. 


CAUTION: Before separating a quick-connect fitting, pay attention to what type of fitting is being used by 
referring to Quick-Connect Fitting Removal. This will prevent unnecessary fitting or fitting latch breakage. 


CAUTION: The interior components (o-rings, clips) of quick-connect fittings are not serviced separately, but 
new plastic spacers and latches are available for some types. If service parts are not available, do not 
attempt to repair the damaged fitting or fuel line (tube). if repair is necessary, replace the complete fuel line 
(tube) assembly. 


1. Perform fuel pressure release procedure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PRO- 
CEDURE). 


2. Disconnect negative battery cable from battery. 
3. Clean fitting of any foreign material before disassembly. 
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4. Single-Button Type Fitting: This type of fitting is 
equipped with a single push-button (2) located on 
the quick-connect fitting. 
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5. The push-button is attached to two internal latches 
(1). To disconnect, press on push-button with your 
thumb and unlatch fitting from fuel line. Tools are 
not required for disconnection. DO NOT ATTEMPT 
TO PRY OR PULL UP ON PUSH-BUTTON. 
LATCHES WILL BE BROKEN. 
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6. Perform fuel pressure release procedure. (Refer to 
14 - FUEL SYSTEM/FUEL DELIVERY - STAN- 
DARD PROCEDURE). 

7. Disconnect negative battery cable from battery. 

8. Clean fitting of any foreign material before disas- 
sembly. 

9. 2-Button Type Fitting: This type of fitting (1) is 
equipped with a push-button located on each side 
of quick-connect fitting (2). Press on both buttons 
simultaneously for removal. Tools are not required 
for disconnection. 


10. Pinch-Type Fitting: This fitting (1) is equipped 
with two finger tabs (2). Pinch both tabs together 
while removing fitting. Tools are not required for 
disconnection. 
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11. 


12. 


13. 


14. 


15. 


Single-Tab Type Fitting: This type of fitting (3) is 
equipped with a single pull tab (1). The tab is 
removable. After tab is removed, quick-connect fit- 
ting can be separated from fuel system compo- 
nent. Tools are not required for disconnection. 


Press release tab on side of fitting to release pull 
tab (1). If release tab is not pressed prior to 
releasing pull tab, pull tab will be damaged. 


While pressing release tab on side of fitting, use 
screwdriver (2) to pry up pull tab. 


Raise pull tab until it separates from quick-con- 
nect fitting. 


Two-Tab Type Fitting: This type of fitting (2) is 
equipped with tabs located on both sides of fitting 
(1). The tabs are supplied for disconnecting quick- 
connect fitting from component being serviced. 


a. To disconnect quick-connect fitting, squeeze 
plastic retainer tabs (1) against sides of quick- 
connect fitting with your fingers. Tool use is not 
required for removal and may damage plastic 
retainer. 


b. Pull fitting from fuel system component being 
serviced. 


c. The plastic retainer will remain on component 
being serviced after fitting is disconnected. The 
O-rings and spacer will remain in quick-connect 
fitting connector body. 
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16. Plastic Retainer Ring Type Fitting: This type of 
fitting can be identified by the use of a full-round 
plastic retainer ring (4) usually black in color. 


a. To release fuel system component from quick- 
connect fitting, firmly push fitting towards com- 
ponent being serviced while firmly pushing 
plastic retainer ring into fitting (6). With plastic 
ring depressed, pull fitting from component. 
The plastic retainer ring must be pressed 
squarely into fitting body. If this retainer is 
cocked during removal, it may be difficult 
to disconnect fitting. Use an open-end 
wrench on shoulder of plastic retainer ring 
to aid in disconnection. 


b. After disconnection, plastic retainer ring will 
remain with quick-connect fitting connector 
body. 


c. Inspect fitting connector body, plastic retainer 
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REMOVAL 


ring and fuel system component for damage. Replace as necessary. 


17. Latch Clips - Type 1: Depending on vehicle 
model and engine, three different types of safety 
jatch clips are used. Types-1 and 3 (4) are teth- 
ered to fuel line and type-2 is not. A special tool 
will be necessary to disconnect fuel line after latch 
clip is removed. The latch clip may be used on 
certain fuel line/fuel rail connection, or to join fuel 
lines together. 


18. Pry up on latch clip with a screwdriver (3). 


19. Slide latch clip toward fuel rail while lifting with 
screwdriver. 


20. Insert fuel line removal tool (Snap-On number FIH 
9055-1 or equivalent) into fuel line (1). Use tool to 
release locking fingers in end of line. 

21. With tool still inserted, pull fuel line from fuel rail. 
22. After disconnection, locking fingers will remain 
within quick-connect fitting at end of fuel line. 

23. Disconnect quick-connect fitting from fuel system 
component being serviced. 
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24. 


25. 


26. 


27. 


28. 
29. 


30. 


31. 


32. 


Latch Clips - Type 2: Depending on vehicle 
model and engine, 2 different types of safety latch 
clips are used. Type-1 is tethered to fuel line and 
type-2 is not. A tool will be necessary to discon- 
nect fuel line after latch clip is removed. The latch 
clip may be used on certain fuel line/tuel rail con- 
nection, or to join fuel lines together. 

Type 2: Separate and unlatch 2 small arms (1) on 
end of clip and swing away from fuel line. 


Slide latch clip toward fuel rail while lifting with 
screwdriver. 


Insert fuel line removal tool (Snap-On number FIH 
9055-1 or equivalent) into fuel line (1). Use tool to 
release locking fingers in end of line. 


With tool still inserted, pull fuel line from fuel rail. 
After disconnection, locking fingers will remain 
within quick-connect fitting at end of fuel line. 


Disconnect quick-connect fitting from fuel system 
component being serviced. 


Latch Clips - Type 3: A special tool is not neces- 
sary to disconnect fuel line after latch clip is 
removed. The latch clip is used to join fuel lines 
together. 


Type 3: Separate and unlatch 2 small arms on the 
end of clip and swing away from the fuel line. 
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CONNECTING 


1. 
. Prior to connecting quick-connect fitting to component being serviced, check condition of fitting and component. 
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Inspect quick-connect fitting body and fuel system component for damage. Replace as necessary. 


Clean parts with a lint-free cloth. Lubricate with clean engine oil. 


. Insert quick-connect fitting into fuel tube or fuel system component until built-on stop on fuel tube or component 


rests against back of fitting. 


. Continue pushing until a click is felt. 

. Single-tab type fitting: Push new tab down until it locks into place in quick-connect fitting. 

. Verify a locked condition by firmly pulling on fuel tube and fitting with 67-133 N (15-30 Ibs. force). 

. Latch Clip Equipped: Install latch clip (snaps into position). If latch clip will not fit, this indicates fuel line is 


not properly installed to fuel rail (or other fuel line). Recheck fuel line connection. 


. Connect negative cable to battery. 
. Start engine and check for leaks. 
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WARNING: High-pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 1600 bar (23,200 psi). Use extreme caution when inspecting for 
high-pressure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or 
death. Inspect for high-pressure leaks with a sheet of card board. Wear safety goggles and adequate pro- 
tective clothing when servicing fuel system. 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


1. Disconnect negative battery cable. 
2. Remove engine cover (Refer to 9 - ENGINE - REMOVAL). 


CAUTION: Counterhold with wrench at threaded connections of injectors. DO NOT EXCEED the tightening 
torque in order to avoid damaging the threaded connection. 


CAUTION: Do not crimp or bend lines. 


NOTE: After removing injection lines, seal connections and ensure cleanliness. 


3. Unscrew union nuts of injection lines. 
4. Remove injection lines. 


INSTALLATION 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 


ing. 
1. Loosen the fuel rail mounting bolts to install lines 


free of stress. 


CAUTION: Inspect sealing cone at lines. Replace if 
compression points exist. Ensure lines are exactly 
jocated. 


2. Position and install fuel lines. Tighten lines to injec- ; 
tors to 27 Nem (20 ft. Ibs). = 
81514194 | 


. Tighten fuel rail to 14 N-m (124 Ibs. in.). 
. Install engine cover. 

. Connect negative battery cable. 

. Start engine, allow to warm, turn engine off and inspect for leaks. 
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TANK-FUEL 
REMOVAL 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2, Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
If it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 
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4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 
modules. 
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7. Remove plastic access covers from floor pan right 


side. 


8. Disconnect the fuel supply line from module. 


9. Mark the module orientation. 


10. Use special tool #9340 to remove right side mod- 


ule lock ring. 
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11. Drain fuel from right side of fue! tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 
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12. Disconnect the electrical connector from left side 


module. 
13. Mark the module orientation. 
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14, Use special tool #9340 to remove left side module 
lock ring. 
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15. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


16. Install both module temporally, hand tighten the 
lock ring to hold modules in place. 


17. Raise vehicle and support. 
18. Remove left rear tire. 


19. Remove the inner splash shield. 


20. Disconnect the filler tube vent line. 
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21. Remove clamp from filler tube. 


22. Remove. metal filler tube from rubber tube on fuel 


tank. 
23. Remove the exhaust system. 
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TIAL & DRIVELINE/PROPELLER SHAFT 


24. Remove the drive shaft, (Refer to 3 - DIFFEREN- 
REMOVAL) 
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25. Remove the left underbody splash shield. 
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27. Disconnect the EVAP line in the right rear wheel 


well. 
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28. Disconnect vapor line. 


LX 


29. Disconnect the fuel supply line. 


30. Support fuel tank with transmission jack. 
31. Fuel tank strap bolt locations. 


32. Remove bolt for fuel tank strap. 
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33. Remove bolt for fuel tank strap. 


34. Lower tank and pull filler tube vent line through 
bracket. 


35. Lower Fuel tank and remove from vehicle. 
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36. Left Side Module (Fuel Pump Module). 
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37. Right Side Module. 


38. Control Valve and lines. 
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INSTALLATION 


1. Support fuel tank with transmission jack. 


2. Raise tank and push filler tube vent line through 
bracket. 
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3. Fuel tank strap bolt locations. 


4. Install bolt for fuel tank strap and tighten. 


5. Install bolt for fuel tank strap and tighten. 
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6. Connect vapor line. 


7. Connect the fuel supply line. 


8. Connect the EVAP line in the right rear wheel well. 


9. Install the drive shaft, (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/PROPELLER SHAFT - INSTALLA- 
TION) 


10. Install the exhaust system. 
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11. Install metal filler tube to rubber tube on fuel tank. 
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12. Install clamp to filler tube and tighten eames 


13. Connect the filler tube vent line. 
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14, Install the inner splash shield. 


15. Install the left underbody splash shield. _ 


84357440 


16. Install the right underbody splash shield. 
17. Install left rear tire. 
18. Lower vehicle. 
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19. Install module and align marks on the module for 
proper orientation. 


20. Install module lock-ring. 


21. Use special tool #9340 to tighten left side module 
lock ring. 


22. Connect the electrical connector to left side mod- 
ule and install plastic access cover. 


23. install module and align marks on the module for 
proper orientation. 
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24. Install module lock-ring. 

25. Use special tool #9340 to tighten right side mod- 
ule lock ring. 

26. Connect the fuel supply line to module. 


27. Install plastic access covers to floor pan right 
side. 
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28. Fold the foam pad covering access cover for 
modules back into place. 


29. Install rear lower seat cushion 
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30. Rear lower seat cushion installed. 


31. Fill fuel tank. 


32. Connect negative battery cable. 


33. Fill fuel tank. Use the scan tool to pressurize the 


fuel system. Check for leaks. 
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MODULE-FUEL PUMP 
REMOVAL 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fue! level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
if it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 
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4, Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 


modules. 
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7. Disconnect the electrical connector from left side 
module. 


8. Mark the module orientation. 


9. Use special tool #9340 to remove left side module 
lock ring. 


10. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 
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Disconnect the electrical connectors from the 


module top. 
12. Remove the module top haif. 


11. 


13. The module fuel level sending card (1). The fuel 


return lines (2). The fuel supply line (3). 
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14. Fuel line release tab, press in the tab and pull up 


on fuel line. 
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15. Remove fuel line. 


16. Remove fuel return line from lower module. Line 


unsnap from module. 


17. Return line removed. 
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2. Connect fuel return lines to module. 
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3. Lines connected. 
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4. Connect fuel supply line to module and make sure 


it is locked in place. 
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5. Connect electrical connectors to bottom of module 


top, Install module top to module bottom. 
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6. Install module and align marks on the module for 
proper orientation. 
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7. Install module lock-ring. 
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8. Use special tool #9340 to tighten left side module 
lock ring. 
9. Connect the electrical connector to left side 
module. 


10. Install plastic access cover. 
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11. Foid the foam pad covering access cover for mod- 
ules back into place. 


12. Install rear lower seat cushion 
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13. Rear lower seat cushion installed. A a a 
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14, Fill fuel tank. 
15, Connect negative battery cable. [ 
16. Fill fuel tank. Use the scan tool to pressurize the 

fuel system. Check for leaks. 
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REMOVAL 
LEFT SIDE MODULE 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 
if it is above that you can spill fuel in the vehicle. 


3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 
from tank. 
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4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


6. Fold back the foam pad covering access cover for 
modules. 
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7. Disconnect the electrical connector from left side 
module. 


8. Mark the module orientation. 
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9. Use special tool #9340 to remove left side module 
lock ring. 
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10. Drain fuel from left side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 
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11. Disconnect the electrical connector for the left side 
fuel level card from bottom of the module top. | 

12. Disconnect the electrical connector for the right 
side fuel level sending card. 


13. Lift module top half off and tip lower half on its 
side to drain remaining fuel from the reservoir. 


14. Remove wire from module. 
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15. Use a screwdriver to separate the locking tabs on 
the level sending card. 
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16. Lift level sending card straight up and out of 
module. 
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17. Disconnect the electrical wiring from module. 
18. Remove level sending card. 
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RIGHT SIDE MODULE 


1. Release the fuel pressure, refer to the Fuel Pressure Release Procedure in this section. 
2. Disconnect negative battery cable. 


NOTE: The fuel level of the vehicle must be below 5/8 of a tank before you remove the module lock-rings. 


if it is above that you can spill fuel in the vehicle. 
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3. Drain partial fuel from fuel tank through the filler 
tube. Use a hard nylon tube, with a 30° cut on the 
end, to push the check valve open to drain fuel 


from tank. 


4. Remove the rear lower seat cushion. 
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5. Push seat back and up to remove seat cushion. 


foam pad covering access cover for 


6. Fold back the 


modules. 


14-154 FUEL DELIVERY - DIESEL 


7. Disconnect the electrical connector from left side 
module. 


8. Mark the module orientation. 


BIBBB754 
9. Use special tool #9340 to remove left side module 
lock ring. 
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10. Drain fuel from left side of fuel tank. Lift module 


up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 
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11. Lift module up and out of tank as far as possible. 


12. Disconnect the electrical connector from the boi- 
tom of the left side module. 


13. Pump module left side. 


14. Lift module top half off and tip lower half on its 
side to drain remaining fuel from the reservoir. 


15. Push in on the release tab on the fuel line fitting 
to release the fuel line from the fuel pump fitting. 
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16. Remove the Fuel supply line from the top of the 
bottom half of the module. 


17. Fuel return line (1) and Saipan return line (2). Just 
pull tube up to release from module. 


18. Remove the fuel return and Siphon return hoses 
from the bottom module. 
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19. Remove plastic access covers from floor pan right 
side. 


20. Disconnect the fuel supply line from module. 
21. Mark the module orientation. 
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22. Use special tool #9340 to remove right side mod- 
ule lock ring. 
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23. Drain fuel from right side of fuel tank. Lift module 
up enough to push hose into tank and drain. Do 
not spill fuel in interior of vehicle. 


24, Pull module up and out of fuel tank. 
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25. Unlatch the fuel level sending card from module. 
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26. Fuel level sending card released. 


27. Remove the ground wire from the check valve 
and fuel pressure regulator. 


28. Remove fuel level sending card from module. 


29. Cut tie straps from hoses to remove wiring har- 
ness for fuel level card. 
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INSTALLATION 
LEFT SIDE MODULE 


1. Install level sending card, make sure that the lock- 
ing tabs are locked on the card. 


2. Route wires in the proper location. 
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install module top to module bottom. 


3. 


4. Connect the electrical connectors for right side fuel 


left side module card and fuel 


level sending card, 


pump. 
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5. install module and align marks on the module for 


proper orientation. 
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6. Install module lock-ring. 
7. Use special tool #9340 to tighten left side module 
lock ring. 


8. Connect the electrical connector to left side module 
and install plastic access cover. 


9. Fold the foam pad covering access cover for mod- 
ules back into place. 
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10. install rear lower seat cushion. 


11. Rear lower seat cushion installed. 
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12. Fill fuel tank. 
13. Connect negative battery cable. 


14, Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 


RIGHT SIDE MODULE 


1. Install level sending card, make sure that the lock- 
ing tabs are locked on the card. 
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2. Route wires in the proper location. 
3. Tie strap the wires harness to the hoses. 


4. Feed hoses and wiring harness into fuel tank and 
over the center hump in tank. 


5. Install module and align marks on the module for 
proper orientation. 
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6. Install module lock-ring. 


7. Use special tool #9340 to tighten right side module 
lock ring. 


8. Connect the fuel supply line to module. 


9. Install plastic access covers to floor pan right side. 


10. Install the fuel return hoses to module. 
11. Install fuel supply line to module. 
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12. Make sure that wires are routed properly. 


13. Make sure that the level sending card wire is tie sre ne oe nc eee Fe 
straped to the fuel supply line at the module. 
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14. Install left side module top to module bottom. 
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15. Connect the electrical connectors for right side 
fuel level sending card, left side module card. 
Make sure that wires are routed properly. 


16. install module and align marks on the module for 


proper orientation. 
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17. Install module lock-ring. oe 


18. Use special tool #9340 to tighten left side module 
lock ring. 


19. Connect the electrical connector to left side mod- ee 
ule and install plastic access cover. gee “dee 
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20. Fold the foam pad covering access cover for 


modules back into place. 


Install rear lower seat cushion 
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22. Rear lower seat cushion installed. 


23. Fill fuel tank. 
24. Connect negative battery cable. 


25. Fill fuel tank. Use the scan tool to pressurize the 
fuel system. Check for leaks. 
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FUEL INJECTION 


OPERATION 
INJECTION SYSTEM 


All engines used in this section have a sequential Multi-Port Electronic Fuel Injection system. The MPI system is 
computer regulated and provides precise air/fuel ratios for all driving conditions. The Powertrain Control Module 
(PCM) operates the fuel injection system. 
The PCM regulates: 

e ignition timing 

e Air/fuel ratio 

e Emission control devices 

e Cooling fan 

e Charging system 

® Idle speed 

e® Vehicle speed control 
Various sensors provide the inputs necessary for the PCM to correctly operate these systems. In addition to the 
sensors, various switches also provide inputs to the PCM. 
The PCM can adapt its programming to meet changing operating conditions. 
Fuel is injected into the intake port above the intake valve in precise metered amounts through electrically operated 
injectors. The PCM fires the injectors in a specific sequence. Under most operating conditions, the PCM maintains 
an air fuel ratio of 14.7 parts air to 1 part fuel by constantly adjusting injector pulse width. Injector pulse width is the 
length of time the injector is open. 
The PCM adjusts injector pulse width by opening and closing the ground path to the injector. Engine RPM (speed) 
and manifold absolute pressure (air density) are the primary inputs that determine injector pulse width. 


MODES OF OPERATION 


As input signals to the PCM change, the PCM adjusts its response to output devices. For example, the PCM must 
calculate a different injector pulse width and ignition timing for idle than it does for Wide Open Throttle (WOT). 
There are several different modes of operation that determine how the PCM responds to the various input signals. 
There are two different areas of operation, OPEN LOOP and CLOSED LOOP. 


During OPEN LOOP modes the PCM receives input signals and responds according to preset PCM programming. 
Inputs from the upstream and downstream heated oxygen sensors are not monitored during OPEN LOOP modes, 
except for heated oxygen sensor diagnostics (they are checked for shorted conditions at all times). 


During CLOSED LOOP modes the PCM monitors the inputs from the upstream and downstream heated oxygen 
sensors. The upstream heated oxygen sensor input tells the PCM if the calculated injector pulse width resulted in 
the ideal air-fuel ratio of 14.7 to one. By monitoring the exhaust oxygen content through the upstream heated oxy- 
gen sensor, the PCM can fine tune injector pulse width. Fine tuning injector pulse width allows the PCM to achieve 
optimum fuel economy combined with low emissions. 
For the PCM to enter CLOSED LOOP operation, the following must occur: 
1. Engine coolant temperature must be over 35°F (1.7°C). 

e lf the coolant is over 35°F (1.7°C) the PCM will wait 38 seconds. 

e {f the coolant is over 50°F (10°C) the PCM will wait 15 seconds. 

e If the coolant is over 167°F (75°C) the PCM will wait 3 seconds. 
2. For other temperatures the PCM will interpolate the correct waiting time. 
3. O2 sensor must read either greater than 0.745 volts or less than 0.29 volt. 
4. The multi-port fuel injection systems has the following modes of operation: 

e Ignition switch ON (Zero RPM) 

e Engine start-up 

e Engine warm-up 

e Cruise 


Naa ntnnmcennnrncncnn FUEL INGECTION 74 - 475 


e Idle 
« Acceleration 
e Deceleration 
e Wide Open Throttle 
e Ignition switch OFF 
5. The engine start-up (crank), engine warm-up, deceleration with fuel shutoff and wide open throttle modes are 


OPEN LOOP modes. Under most cperating conditions, the acceleration, deceleration (with A/C on), idle and 
cruise modes, with the engine at operating temperature are CLOSED LOOP modes. 


IGNITION SWITCH ON (ZERO RPM) MODE 


When the ignition switch activates the fuel injection system, the following actions occur: 

« The PCM monitors the engine coolant temperature sensor and throttle position sensor input. The PCM deter- 

mines basic fuel injector pulse width from this input. 

e The PCM determines atmospheric air pressure from the MAP sensor input to modify injector pulse width. 
When the key is in the ON position and the engine is not running (zero rpm), the Auto Shutdown (ASD) and fuel 
pump relays de-energize after approximately 1 second. Therefore, battery voltage is not supplied to the fuel pump, 
ignition coil, fuel injectors and heated oxygen sensors. 


ENGINE START-UP MODE 


This is an OPEN LOOP mode. If the vehicle is in park or neutral (automatic transaxles) or the clutch pedal is 
depressed (manual transaxles) the ignition switch energizes the starter relay when the engine is not running. The 
following actions occur when the starter motor is engaged. 

« |f the PCM receives the camshaft position sensor and crankshaft position sensor signals, it energizes the Auto 
Shutdown (ASD) relay and fuel pump relay. ff the PCM does not receive both signals within approximately one 
second, it will not energize the ASD relay and fuel pump relay. The ASD and fuel pump relays supply battery 
voltage to the fuel pump, fuel injectors, ignition coil, (EGR solenoid and PCV heater if equipped) and heated 
oxygen sensors. 

e The PCM energizes the injectors (on the 69° falling edge) for a calculated pulse width until it determines crank- 
shaft position from the camshaft position sensor and crankshaft position sensor signals. The PCM determines 
crankshaft position within 1 engine revolution. 

After determining crankshaft position, the PCM begins energizing the injectors in sequence. It adjusts injector 
pulse width and controls injector synchronization by turning the individual ground paths to the injectors On and 
Off. 
e When the engine idles within +64 RPM of its target RPM, the PCM compares current MAP sensor value with 
the atmospheric pressure value received during the Ignition Switch On (zero RPM) mode. 
Once the ASD and fuel pump relays have been energized, the PCM determines injector pulse width based on the 
following: 

@ MAP 

e Engine RPM 

e Battery voltage 

e Engine coolant temperature 

« Inlet/intake air temperature (IAT) 

® Throttle position 

« The number of engine revolutions since cranking was initiated 


During Start-up the PCM maintains ignition timing at 9° BTDC. 


ENGINE WARM-UP MODE 


This is an OPEN LOOP mode. The following inputs are received by the PCM: 
Manifold Absolute Pressure (MAP) 

Crankshaft position (engine speed) 

* Engine coolant temperature 

e Inlet/intake air temperature (IAT) 

e Camshaft position 


& 
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e Knock sensor 
Throttle position 
e A/C switch status 
* Battery voltage 

« Vehicle speed 

e Speed control 

e O2 sensors 


The PCM adjusts injector pulse width and controls injector synchronization by turning the individual ground paths to 
the injectors On and Off. 


The PCM adjusts ignition timing and engine idle speed. Engine idle speed is adjusted through the idle air control 
motor. 


CRUISE OR IDLE MODE 
When the engine is at operating temperature this is a CLOSED LOOP mode. During cruising or idle the following 
inputs are received by the PCM: 

« Manifold absolute pressure 

® Crankshaft position (engine speed) 

e Inlet/intake air temperature 

® Engine coolant temperature 

* Camshaft position 

® Knock sensor 

e Throttle position 

« Exhaust gas oxygen content (O2 sensors) 

e A/C switch status 

e Battery voltage 

e Vehicle speed 
The PCM adjusts injector pulse width and controls injector synchronization by turning the individual ground paths to 
the injectors On and Off. 
The PCM adjusts engine idle speed and ignition timing. The PCM adjusts the air/fuel ratio according to the oxygen 
content in the exhaust gas (measured by the upstream and downstream heated oxygen sensor). 


The PCM monitors for engine misfire. During active misfire and depending on the severity, the PCM either contin- 
uously illuminates or flashes the malfunction indicator lamp (Check Engine light on instrument panel), Also, the PCM 
stores an engine misfire DTC in memory, if 2nd trip with fault. 
The PCM performs several diagnostic routines. They include: 
® Oxygen sensor monitor 
Downstream heated oxygen sensor diagnostics during open loop operation (except for shorted) 
Fuel system monitor 
EGR monitor (if equipped) 
Purge system monitor 
Catalyst efficiency monitor 
All inputs monitored for proper voltage range, rationality. 
All monitored components (refer to the Emission section for On-Board Diagnostics). 


e 


The PCM compares the upstream and downstream heated oxygen sensor inputs to measure catalytic convertor 
efficiency. If the catalyst efficiency drops below the minimum acceptable percentage, the PCM stores a diagnostic 
trouble code in memory, after 2 trips. 


During certain idle conditions, the PCM may enter a variable idle speed strategy. During variable idle speed strategy 
the PCM adjusts engine speed based on the following inputs. 

e A/C status 

e Battery voltage 

e Battery temperature or Calculated Battery Temperature 

e Engine coolant temperature 
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« Engine run time 
e inlet/Intake air temperature 
e Vehicle mileage 


ACCELERATION MODE 


This is a CLOSED LOOP mode. The PCM recognizes an abrupt increase in Throttle Position sensor output voltage 
or MAP sensor output voltage as a demand for increased engine output and vehicle acceleration. The PCM 
increases injector pulse width in response to increased fuel demand. 


« Wide Open Throttle-open loop 


DECELERATION MODE 


This is a CLOSED LOOP mode. During deceleration the following inputs are received by the PCM: 
« A/C status 

Battery voltage 

Inlet/Intake air temperature 

Engine coolant temperature 

Crankshaft position (engine speed) 

Exhaust gas oxygen content (upstream heated oxygen sensor) 

Knock sensor 

Manifold absolute pressure 

Throttle position sensor 

IAC motor (solenoid) control changes in response to MAP sensor feedback 

The PCM may receive a closed throttle input from the Throttle Position Sensor (TPS) when it senses an abrupt 


decrease in manifold pressure. This indicates a hard deceleration (Open Loop). In response, the PCM may momen- 
tarily turn off the injectors. This helps improve fuel economy, emissions and engine braking. 


WIDE-OPEN-THROTTLE MODE 


This is an OPEN LOOP mede. During wide-open-throttle operation, the following inputs are used by the PCM: 

e Inlet/intake air temperature 

« Engine coolant temperature 

e Engine speed 

« Knock sensor 

e Manifold absolute pressure 

e Throttle position 
When the PCM senses a wide-open-throttle condition through the Throttle Position Sensor (TPS) it de-energizes the 
A/C compressor clutch relay. This disables the air conditioning system and disables EGR (if equipped). 


The PCM adjusts injector pulse width to supply a predetermined amount of additional fuel, based on MAP and RPM. 


IGNITION SWITCH OFF MODE 


When the operator turns the ignition switch to the OFF position, the following occurs: 
e All outputs are turned off, unless 02 Heater Monitor test is being run. Refer to the Emission section for On- 
Board Diagnostics. 
e No inputs are monitored except for the heated oxygen sensors. The PCM monitors the heating elements in the 
oxygen sensors and then shuts down. 
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FUEL CORRECTION or ADAPTIVE MEMORIES 
OPERATION 


Short Term 


Short Term Adaptive or Short Term Fuel Trim (STFT) is an immediate correction to fuel injector pulse width. During 
Closed Loop operation, Short Term Adaptive makes immediate adjustments to fuel delivery in direct response to the 
signal from the upstream O2 sensor. The PCM infers air/fuel ratio by monitoring oxygen content measured by the 
upstream O2 stream sensor. 


This is an immediate response to the O2 sensor signal that is not switching or is consistently high or low. If the 
upstream oxygen sensor voltage is not consistently switching between 2.5 and 3.5 volts, the PCM knows that the 
base pulse width calculation needs to be modified by adjusting the injector pulse width until the correct O2 sensor 
voltage is achieved. The need to adjust the injector pulse width may be a result of vehicle operating conditions, 
engine wear, fuel quality, etc. The maximum range of authority for Short Term Adaptive is +33%. Short Term Adap- 
tive values are not stores when the ignition is off. 


Long Term 


The main function of Long Term Adaptive is to make fuel corrections that permit Short Term Adaptive to hover 
around zero. in order to maintain correct emissions throughout all operating ranges of the engines, a cell structure 
based on engine rpm and load (MAP) is used. 


There are 26 cells used for the NGC. Two of the cells are used only during idle, as determined by throttle position 
and park/neutral switch input. The other cells each represent a given off-idle manifold pressure and rpm range. 


After the vehicle has reached full operating temperature, short term correction factors will update Long Term Adap- 
tive Memory cells based on vehicle load (RPM/MAP) to allow the Short Term Adaptive value to be brought back to 
near zero. Once this correction factor is updated in the memory, it will be used by the PCM under all operating 
conditions, open loop and closed loop. However, the values stored in the Long-term are updated only after the 
vehicle has entered long-term closed loop at full operating temperature. This is done to prevent any transition tem- 
perature or start-up compensation form corrupting long term fuel correction. 


Long Term and Short Term Adaptive can each change the pulse width by as much as +33% for a maximum total 
correction of 466% from base pulse width calculation. Long Term Adaptive values are used during both Open Loop 
and Closed Loop operation. 


SYSTEM DIAGNOSIS 


OPERATION 


The PCM can test many of its own input and output circuits. If the PCM senses a fault in a major system, the PCM 
stores a Diagnostic Trouble Code (DTC) in memory. 


For DTC information see On-Board Diagnostics (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES/ 
POWERTRAIN CONTROL MODULE - DESCRIPTION) . 


SPECIFICATIONS 
TORQUE 


Camshaft Position Sensor 
Mounting Bolts 
Crankshaft Position 
Sensor Mounting Bolts 


Engine Coolant 
Temperature Sensor 
Knock Sensor bolt - 2.7L 


Knock Sensor bolt - 3.5L 


88.5 


a A a 


LX ——————— $$ ——————————— FEL INJECTION 8914-177 


DESCRIPTION 


Manifold Tuning Valve - 
2.7L 

Manifold Tuning Vaive - 
3.5L 


Oxygen Sensor 
Powertrain Control Module 


Throttie Body Mounting - 
2.7, 3.5L 


Throttle Body Mounting - 
57k 


Throttle Body Mounting 
Bracket - 3.5L 


Short Runner Valve 

Fuel Rail Bolts - 2.7L 

Fuel Rail Bolts - 3.5L 
Fuel Rail Bolts - 5.7, 6.4L 
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SPECIAL TOOLS 
FUEL 


Se, 


TEST KIT, FUEL 
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FUEL LINE ADAPTER 1/4 
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028 (OXYGEN SENSOR) REMOVAL/AINSTALL 


OXYGEN SENSOR TOOL 
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BODY - THROTTLE 


REMOVAL 
pase 


1. Disconnect negative cable from battery 
2. Disconnect inlet hose from throttle body. 


3. Disconnect electrical connector. 
4. Remove throttle body bolts. 


5. Remove throttle body. 
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6. Clean mating surfaces. 
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Disconnect negative cable from battery 
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Remove the inlet hose from throttle bod 
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3. Disconnect electrical connectors. 


4. Disconnect vacuum hose. 
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5. Remove the throttle body support bracket. 


6. Remove throttle body bolts. 
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7. Clean mating surfaces. 
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5.7L 


CAUTION: Do not use spray (carb) cleaners on 
any part of the throttle body. Do not apply silicone 
lubricants to any part of the throttle body. 


1. Remove rubber air duct at front of throttle body. 

2. Disconnect electrical connector (3) at throttle body 
(1). 

3. Remove four throttle body mounting bolts (2). 

4. Remove throttle body from intake manifold. 


5. Check condition of throttle body o-ring (2) at front 
of intake manifold (1). 
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6.1L 


CAUTION: Do not use spray (carb) cleaners on 
any part of the throttle body. Do not apply silicone 
lubricants to any part of the throtile body. 


1. 
2. 


Remove rubber air duct at front of throttle body. 
Disconnect electrical connector (2) at throttle body 
(1). 

Remove four throttle body mounting bolts (3). 
Remove throttle body from intake manifold. 


5. Check condition of throttle body o-ring (2) at front 


of intake manifold (1). 
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INSTALLATION 
2.7L 


NOTE: Make sure the intake gasket is clean and 
free of debris. Inspect the intake gasket for dam- 
age. Replace as necessary. 


1. Install throttle body gasket. 


CAUTION: DO NOT OVER TORQUE. Over tighten- 
ing can cause damage to the throttle body, gas- 
kets, bolts and/or the intake manifold. 


2. Install throttle body, and bolts to intake manifold. 
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CAUTION: The throttle body must be torqued in a 


mandatory torque sequence. Tighten in a criss - 
cross pattern to specification. 


3. Tighten the bolts in a mandatory torque criss - 
cross pattern sequence to 5.5 N-m (50 in. ibs.). 


4. Connect electrical connector (2) to throttle body. 


5. Install throttle body air intake hose and tighten 
clamp (1). 


6. Connect negative battery cable. 


7. Use a scan tool and perform the ETC RELEARN 
function. 


3.5L 


CAUTION: Do not apply silicone Jubricants to any 
part of the throttle body. 


1. Install throttle gasket. 
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install throttle body and bolts. 


2. 
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3. Tighten the bolts in a mandatory torque criss - 


mandatory torque sequence. Tighten in a criss - 


CAUTION: The throttle body must be torqued in a 
cross pattern to specification. 


cross pattern sequence to 5.5 N-m (50 in. Ibs.). 
4. Install the throttle body support bracket to the bot- 


tom of the throttle body. Tighten the bolts to 27 N-m 


(20 ft. Ibs.). 


§. Install inlet hose and tighten clamp. 
6. Connect negative cable to battery. 
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57k 


1. Clean and check condition of throttle body-to-intake 


manifold o-ring (2). 
2. Clean mating surfaces of throttle body and intake 
manifold (1). 
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CAUTION: Do not use spray (carb) cleaners on 
any part of the throttle body. Do not apply silicone 
lubricants to any part of the throttle body. 


3. Install throttle body to intake manifold by position- 
ing throttte body to manifoid alignment pins. 

4. Install and tighten four mounting bolts (2). Refer to 
Torque Specifications. 

5. Install electrical connector (3). 

6. Install rubber air hose to throttle body. 

7. AScan Tool may be used to learn electrical param- 
eters. Go to the Miscellaneous menu, and then 
select ETC Relearn. If the relearn is not preformed, 
a Diagnostic Trouble Code (DTC) will be set. If 
necessary, use a scan tool to erase any Diagnostic 
Trouble Codes (DTC's) from PCM. 
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6.1L 


te, 


2. 


Clean and check condition of throttle body-to-intake 
manifold o-ring (2). 

Clean mating surfaces of throttle body and intake 
manifold (4). 


CAUTION: Do not use spray (carb) cleaners on 
any part of the throttle body. Do not apply silicone 
lubricants to any part of the throttle body. 


3. 


4, 


Install throttle body to intake manifold by position- 
ing throttle body to manifold alignment pins. 

Install and tighten four mounting bolts (3). Refer to 
Torque Specifications. 


. Install electrical connector (2). To lock connector, 


slide the red colored tab towards throttle body. Pull 
firmly on connector to verify a good lock. 


. Install rubber air hose to throttle body. 
. A Scan Tool may be used to learn electrical param- 


eters. Go to the Miscellaneous menu, and then 
select ETC Relearn. If the relearn is not preformed, 
a Diagnostic Trouble Code (DTC) will be set. If 
necessary, use a scan tool to erase any Diagnostic 
Trouble Codes (DTC’s) from PCM. 
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INJECTOR - FUEL 


REMOVAL 
2.7L 


WARNING: The fuel system is under constant pressure even with engine off. Before servicing fuel injec- 
tor(s), fuel system pressure must be released. 


To remove one or more fuel injectors, the fuel rail assembly must be removed from engine. 

1. Release fuel system pressure. Refer to Fuel System Pressure Release Procedure in this section. 

. Disconnect negative cable to battery. 

. Remove intake manifold plenum, (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 
. Lift Plenum up off of engine. Cover intake manifold to prevent foreign material from entering engine. 


. Disconnect fuel supply tube quick connect fittings at the rear of intake manifold, (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY/QUICK CONNECT FITTING - STANDARD PROCEDURE). 


6. If the injector connectors are not tagged with their 
cylinder number, tag them to identify the correct 
cylinder 


7. Remove electrical connectors from the fuel injec- 
tors. 


8. Remove fuel rail (1) mounting bolts. 
9. Lift fuel rail straight up off of the cylinder head. 


ma & O&O Dh 


10. Remove retaining clips from fuel injectors (2) at fuel rail. 
11. Remove fuel injectors (2). 
12. Repeat for remaining injectors. 


13. Check injector O-ring for damage. If O-ring is damaged, it must be replaced. Replace the injector clip if it is 
damaged. 


3.5L 


WARNING: The fuel system is under constant pressure even with engine off. Before servicing fuel injec- 
tor(s), fuel system pressure must be released. 


To remove one or more fuel injectors, the fuel rail assembly must be removed from engine. 

1. Release fuel system pressure. Refer to Fuel System Pressure Release Procedure in this section. 

. Disconnect negative cable to battery. 

. Remove intake manifold plenum, (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 
. Cover intake manifold to prevent foreign material from entering engine. 


. Disconnect fuel supply tube quick connect fittings at the rear of intake manifold, (Refer io 14 - FUEL SYSTEM/ 
FUEL DELIVERY/QUICK CONNECT FITTING - STANDARD PROCEDURE). 
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lf the injector connectors are not tagged with their 
cylinder number, tag them to identify the correct 
cylinder 


7. Remove electrical connectors from the fuel injec- 

tors. 

8. Remove fuel rail mounting bolts. 

9. Lift fuel rail straight up off of the cylinder head. 

10. Remove retaining clips from fuel injectors at fuel 
rail. 

11. Remove fuel injectors. 

12. Repeat for remaining injectors. 

13. Check injector O-ring for damage. lf O-ring is 
damaged, it must be replaced. Replace the injec- 
tor clip if it is damaged. 

5.7L/6.1L 


WARNING: The fuel system is under constant 
pressure even with engine off. Before servicing 
fuel injector(s), fuel system pressure must be 
released. 


To 


remove one or more fuel injectors, the fuel rail 


assembly must be removed from engine. 


1. 
2. 


Perform Fuel System Pressure Release Procedure. 


Remove fuel injector rail (Refer to 14 - FUEL SYS- 
TEM/FUEL DELIVERY/FUEL RAIL - REMOVAL). 


. Remove clip(s) (3) retaining injector(s) (4) to fuel 


rail. 


. Remove injector(s) from fuel rail. 
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INSTALLATION 


2.7L. 


1. Lightly lubricate the fuel injector O-rings with a cou- 
ple drops of clean engine oil. 


2. Install retaining clips on fuel injectors. 


3. Push injectors into fuel injector rail until clips are in 
the correct position. 


4. Position fuel rail over cylinder head, and push rail 
into place. Tighten fuel rail mounting bolts to 11 
N-m (100 in. Ibs.) torque. 

5. Cannect fuel supply tube quick connect fittings at 
the rear of intake manifold, (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT FIT- 
TING - STANDARD PROCEDURE). 


6. Connect electrical connectors to fuel injectors. 

7. Install intake manifold plenum, (Refer to 9 - 
ENGINE/MANIFOLDS/INTAKE MANIFOLD - 
INSTALLATION). 

8. Connect negative cable to battery. 

9. Use the scan tool to pressurize the fuel system. 
Check for leaks. 


3.5L 


1. Lightly lubricate the fuel injector O-rings with a cou- 
ple drops of clean engine oil. 

2. Install retaining clips on fuel injectors. 

3. Push injectors into fuel injector rail until clips are in 
the correct position. 

4. Position fuel rail over cylinder head, and push rail 
into place. Tighten fuel rail mounting bolts to 11 
N-m (100 in. Ibs.) torque. 


5. Connect fuel supply tube quick connect fittings at 
the rear of intake manifold, (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT FIT- 
TING - STANDARD PROCEDURE). 


6. Connect electrical connectors to fuel injectors. 

7. Install intake manifold plenum, (Refer to 9 - 
ENGINE/MANIFOLDS/ANTAKE MANIFOLD - 
INSTALLATION). 

8. Connect negative cable to battery. 

9. Use the scan tool to pressurize the fuel system. 
Check for leaks. 


14-192 FUEL INJECTION 


5.7L/6.1L 


1. 


Apply a small amount of engine oil to each fuel 
injector o-ring. This will help in fuel rail installation. 


. Install injector(s) (4) and injector clip(s) (3) to fuel 


rail. 


. Install fuel rail assembly (Refer to 14 - FUEL SYS- 


TEM/FUEL DELIVERY/FUEL RAIL - INSTALLA- 
TION) . 


. Start engine and check for leaks. 
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PEDAL - ACCELERATOR 
REMOVAL 


1. Disconnect negative battery cable. 


2. Disconnect electrical connectors, if equipped with 
adjustable pedals remove the adjuster cable (1) at 
accelerator adjuster motor (2). 


3. Remove 3 mounting nuts. 
4. Remove pedal assembly. 
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INSTALLATION 

1. Install pedal assembly to mounting studs. 

2. Install nuts. 

3. Tighten mounting nuts to 34 N-m (25 ft. Ibs.). 
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4. Connect electrical connector to assembly, if 
equipped with adjustable pedals perform the Syn- 
chronization of brake pedal to accelerator pedal. 


5. Connect negative battery cable. 
6. Synchronize brake pedal to accelerator pedal, then 
connect adjuster cable (1) to adjuster motor (2). 


(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAL/ 
PEDAL - STANDARD PROCEDURE). 
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SENSOR - CRANKSHAFT POSITION 


OPERATION 
CAMSHAFT & CRANKSHAFT SIGNALS 


~ CAMSHAFT 
SENSOR i 

— CRANKSHAFT // 
SENSOR 


600° 0° 


{ 1 i 
120° 240° 360° 
6 CYLINDER ENGINES 
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6 CYLINDER CAM & CRANK SIGNALS 


Depiction of good camshaft and crankshaft square wave signals for 6 cylinder engines. 


REMOVAL 
2.7L 


1. Disconnect negative battery cable. 
2. Raise vehicle and support. 
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3. Unlock and disconnect the electrical connector. 


4, Remove mouniing bolt. 


5. Remove sensor. 
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3.5L 


1; 


Disconnect negative battery cable. 


2. Raise vehicle and support. 


Lx 


3. Unlock and disconnect the electrical connector. 
4, Remove mounting bolt. 
5. Remove sensor. 


5.7L. 


The Crankshaft Position (CKP) sensor (4) is located at 
the right-rear side of the engine cylinder block (1). it is 
positioned and bolted into a machined hole in the 
engine block. 


1. If equipped with AWD (All Wheel Drive) disconnect 
and isolate negative battery cable. 


2. Raise vehicle. 


3. If equipped with AWD (All Wheel Drive) remove 
starter motor. 


. Disconnect CKP electrical connector (2) at sensor. 
. Remove CKP mounting bolt (3). 

. Carefully twist sensor from cylinder block. 

. Remove sensor from vehicle. 

. Check condition of sensor o-ring. 
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6.1L 


The Crankshaft Position (CKP) sensor (4) is located at 
the right-rear side of the engine cylinder block (1). It is 
positioned and bolted into a machined hole in the 
engine block. 


1. IF STARTER IS MOUNTED TO RIGHT SIDE OF 
ENGINE: Disconnect and isolate negative battery 
cable. 


2. Raise vehicle. 


3. IF STARTER iS MOUNTED TO RIGHT SIDE OF 
ENGINE: Remove starter motor. 


. Disconnect CKP electrical connector (2) at sensor. 
. Remove CKP mounting bolt (3). 

. Carefully twist sensor from cylinder block. 

. Remove sensor from vehicle. 

. Check condition of sensor o-ring. 
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INSTALLATION 
2.7L 


1. Install sensor. 


2. Install mounting bolt and tighen to 12 N-m (106 in. 
Ibs.). 


3. Connect the electrical connector and lock. 
. Lower vehicle. 
5. Connect negative battery cable. 
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3.5L 


1. Install sensor. 


2. Install mounting bolt and tighten to 12 N-m (106 in. 
ibs.). 


3. Connect the electrical connector and lock. 
Lower vehicle. 
5. Connect negative battery cable. 
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5.7L 


1. Clean out machined hole in engine block. 

2. Apply a small amount of engine oil to sensor 
o-ring. 

3. Install sensor (4) into engine block with a slight 
rocking and twisting action. 


CAUTION: Before tightening sensor mounting bolt 
(3), be sure sensor is completely flush to cylinder 
block. If sensor is not flush, damage to sensor 
mounting tang may result. 


4. Install mounting bolt (3) and tighten to 12 N-m (106 
in. lbs.) torque. 


5. Connect electrical connector (2) to sensor. 
6. Lower vehicle. 
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6.1L 


1. 
2: 


Clean out machined hole in engine block. 


Apply a small amount of engine off to sensor 
o-ring, 


. install sensor (4) into engine block with a slight 


rocking and twisting action. 


CAUTION: Before tightening sensor mounting bolt 
(3) , be sure sensor is completely flush to cylinder 
block. If sensor is not flush, damage to sensor 
mounting tang may result. 


4. 


Install mounting bolt (3) and tighten to 12 N-m (106 
in. los.) torque. 


. Connect electrical connector (2) to sensor. 
. IF STARTER IS MOUNTED TO RIGHT SIDE OF 


ENGINE: Install starter motor. 


. Lower vehicle. 
. IF STARTER IS MOUNTED TO RIGHT SIDE OF 


ENGINE: Install negative battery cable. 
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Lx 
SENSOR - INLET AIR TEMPERATURE 


REMOVAL 
2.7L 


1. Sensor location. 
2. Disconnect negative battery cable. 
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3. Unlock electrical connector. 
4. Remove electrical connector from sensor. 
5. Note the orientation of the sensor. 
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6. Remove sensor from air inlet hose. 


3.5L 


1. Sensor location. 
2. Disconnect negative battery cable. 
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3. Unlock the electrical connector. 
4, Remove electrical connector from sensor. 


5. Note sensor orientation. 
6. Remove sensor. 
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5.7L 


The Inlet Manifold Air Temperature (IAT) sensor is 
installed into the rubber air intake hose near front of 
throttle body. 


1. Disconnect electrical connector from IAT sensor. 
2, Clean dirt from sensor base. 
3. Pull sensor from rubber hose. 


6.1L 


The Inlet Manifold Air Temperature (IAT) sensor (1) is 
installed into the rubber air intake hose (2) near front 
of throttle body. 
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1. Pull sensor from rubber hose. 
2. Disconnect electrical connector (1) from IAT sensor 


(2). 
3. Check sensor probe (3) for damage. 
4. Clean dirt from sensor base. 
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INSTALLATION 
2.7L 


1. Install sensor. Rotate for proper orientation. F a ~ 
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2. Proper orientation of sensor. 


3. Install electrical connector and lock. 
4, Connect negative battery cable 
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3.5L 


1. 


Install sensor. Rotate for proper orientation 


81352022 


2. Proper orientation of sensor. 


> 4 


FUEL INJECTION 


14 - 208 


Install electrical connector and lock. 


4. Connect negative battery cable. 


3. 
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Press sensor into rubber air hose. 
2. Rotate sensor into position as shown in illustration. 


1. 


For proper system operation, sensor must be 


positioned as shown in illustration. 
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3. Connect electrical connector to sensor. 
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1. Connect electrical connector (1) to sensor (2). 


2. Press sensor into rubber air hose. Mate the 
notches. Be careful not to bend or damage probe 


(3). 
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SENSOR - MAP 


REMOVAL 
2.7L 


1. Sensor location. 
2. Unlock the electrical connector. 


3. Remove electrical connector. 
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4. Turn sensor 1/4 turn counterclockwise. 
5. Pull sensor straight up. 


6. Remove sensor. 
7. Inspect o-ring. 
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1. 


Sensor location. 
2. Disconnect negative battery cable. 


3. Unlock the electrical connector. 
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4, Disconnect the electrical connector. 


5. Rotate sensor 1/4 turn clockwise. 


6. Pull up on sensor. 
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7. Remove sensor. 
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5.7L 


The Manifold Absolute Pressure (MAP) sensor (3) is 
mounted into the top/rear of the intake manifold (4) 
near the cowl/hood seai (1). 


1. Disconnect electrical connector at sensor by sliding 
release lock out (1). Press down on Jock tab (2) for 
removal. 

2. Rotate sensor 1/4 turn counter-clockwise for 
removal. 


3. Check condition of sensor o-ring. 
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The Manifold Absolute Pressure (MAP) sensor (2) is 
located at the rear of the intake manifoid (1). 


81Sbbbeb 


1. Disconnect electrical connector at sensor. 
2. Remove two sensor mounting bolts (3). 
3. Check condition of sensor o-ring (2). 
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INSTALLATION 
ork 


1. Clean MAP sensor mounting hole at intake mani- 
fold. 


2. Check MAP sensor o-ring seal for cuts or tears. 


3. Position sensor into intake manifold. 


Lx 
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4. Rotate sensor 1/4 turn clockwise for installation. 


5. Connect electrical connector to sensor. 
6. Lock electrical connector. 
7. Connect negative battery cable. 
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1. Clean MAP sensor mounting hole at intake mani- 
fold. 


2. Check MAP sensor o-ring seal for cuts or tears. 


3. Position sensor into intake manifold. 
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4. Rotate sensor 1/4 turn clockwise for installation. 


5. Connect electrical connector to sensor. 
6. Lock electrical connector. 
7. Connect negative battery cable. 


14-220 FUEL INJECTION 


LX 


5.7L 


1. Clean MAP sensor mounting hole at intake mani- 
fold. 

2. Check MAP sensor o-ring seal for cuts or tears. 

3. Position sensor (3) into intake manifold. 

4. Rotate sensor 1/4 turn clockwise for installation. 

5. Connect electrical connector (2) to sensor (3). 
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1. Clean MAP sensor mounting hole at rear of intake 
manifold. 


. Check MAP sensor o-ring seal (2) for cuts or tears. 
. Position sensor (1) into intake manifold. 

. Install two sensor mounting bolts (3). 

. Connect electrical connector to sensor. 
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SENSOR - OXYGEN 


REMOVAL 
2.7L 


The engines uses two heated oxygen sensors, one in 
each exhaust manifold. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


WARNING: The exhaust manifold, exhaust pipes 
and catalytic converter become very hot during 
engine operation. Allow engine to cool before 
removing oxygen sensor. 


CAUTION: When disconnecting sensor electrical 
connector, do not pull directly on wire going into 
sensor. 


1. Remove the negative battery cable. 
2. Raise vehicle and support. 


3. Disconnect the heated oxygen sensor electrical 
connector. 
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4. Use a socket such as Snap-On YA8875 or a crow foot wrench to remove oxygen sensor. 


3.5L 


The engines uses two heated oxygen sensors, one in 
each exhaust manifold. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


WARNING: The exhaust manifold, exhaust pipes 
and catalytic converter become very hot during 
engine operation. Allow engine to cool before 
removing oxygen sensor. 


CAUTION: When disconnecting sensor electrical 
connector, do not pull directly on wire going into 
sensor. 


1. Remove the negative battery cable. 
2. Raise vehicle and support. 


3. Disconnect the heated oxygen sensor electrical 
connector. 


4. Use a socket such as Snap-On YA8875 or a crow foot wrench to remove oxygen sensor. 
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Refer to graphic for typical O2S (oxygen sensor) loca- 
tions if equipped with four oxygen sensors. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


WARNING: The exhaust manifold, exhaust pipes 
and catalytic converter become very hot during 
engine operation. Allow engine to cool before 
removing oxygen sensor. 


1. Raise and support vehicle. 
2. Disconnect wire connector from O2S sensor. 


CAUTION: When disconnecting sensor electrical ow e 
connector, do not pull directly on wire going into a“ aie 
sensor. 81 33ca6b 


3. Remove O2S sensor with an oxygen sensor 
removal and instailation tool. 


4. Clean threads in exhaust pipe using appropriate tap. 


6.1L 


Refer to graphic for typical O2S (oxygen sensor) loca- 
tions if equipped with four oxygen sensors. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


WARNING: The exhaust manifold, exhaust pipes 
and catalytic converter become very hot during 
engine operation. Allow engine to cool before 
removing oxygen sensor. 


1. Raise and support vehicle. 
2. Disconnect wire connector from O2S sensor. 


CAUTION: When disconnecting sensor electrical 
connector, do not pull directly on wire going into 
sensor. 8138ca6b 


3. Remove ©O2S sensor with an oxygen sensor 
removal and installation tool. 


4. Clean threads in exhaust pipe using appropriate tap. 
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INSTALLATION 
2¢k 


NOTE: When replacing an O2 Sensor, the PCM 
RAM memory must be cleared, either by discon- 
necting the PCM C-1 connector or momentarily 
disconnecting the Battery negative terminal. The 
NGC learns the characteristics of each O2 heater 
element and these old values should be cleared 
when installing a new O2 sensor. The customer 
may experience driveability issues if this is not 
performed. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


The engines uses two heated oxygen sensors, one in 
each exhaust manifold. 


1. After removing the sensor, the exhaust manifold L 8133ca6b 
threads must be cleaned with an 18 mm X 1.5 + SS 
6E tap. tf reusing the original sensor, coat the sen- 
sor threads with an anti-seize compound such as Loctite 771- 64 or equivalent. New sensors have compound on 
the threads and do not require an additional coating. Tighten the sensor to 41 N-m (30 ft. ibs.) torque. 


2. Connect the heated oxygen sensor electrical connector. 
3. Lower vehicle. 
4. Install the negative battery cable. 


3.5L 


NOTE: When replacing an O02 Sensor, the PCM 
RAM memory must be cleared, either by discon- 
necting the PCM C-1 connector or momentarily 
disconnecting the Battery negative terminal. The 
NGC learns the characteristics of each O2 heater 
element and these old values should be cleared 
when installing a new O2 sensor. The customer 
may experience driveability issues if this is not 
performed. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


The engines uses two heated oxygen sensors, one in 
each exhaust manifold. 


1. After removing the sensor, the exhaust manifold 
threads must be cleaned with an 18 mm X 1.5 + a 
6E tap. lf reusing the original sensor, coat the sen- 
sor threads with an anti-seize compound such as Loctite 771- 64 or equivalent. New sensors have compound on 
the threads and do not require an additional coating. Tighten the sensor to 41 N-m (30 ft. Ibs.) torque. 


8133ca6b 


2. Connect the heated oxygen sensor electrical connector. 
3. Lower vehicle. 
4. install the negative battery cable. 
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NOTE: When replacing an O02 Sensor, the PCM’s 
RAM memory must be cleared. This can be done 
by either by disconnecting the PCM’s C-1 connec- 
tor, or by momentarily disconnecting the negative 
battery cable. The PCM learns the characteristics 
of each O02 heater element, and these old values 
should be cleared when installing a new O2 sen- 
sor. Driveability problems may be experienced if 
this step is not performed. 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


Threads of new oxygen sensors are factory coated 
with anti-seize compound to aid in removal. DO NOT 
add any additional anti-seize compound to threads 
of a new oxygen sensor. 


1. Install O25 sensor. Tighten to 41 N-m (30 ft. Ibs.) 
torque. 

2. Connect O2S sensor wire connector. 

3. Lower vehicle. 


6.1L 


NOTE: When replacing an O2 Sensor, the PCM’s 
RAM memory must be cleared. This can be done 
by either by disconnecting the PCM’s C-1 connec- 
tor, or by momentarily disconnecting the negative 
battery cable. The PCM learns the characteristics 
of each O2 heater element, and these old values 
should be cleared when installing a new O2 sen- 
sor. Driveability problems may be experienced if 
this step is not performed. 


81 33ca6b 


CAUTION: Never apply any type of grease to the 
oxygen sensor electrical connector, or attempt any 
soldering of the sensor wiring harness. 


Threads of new oxygen sensors are factory coated 

with anti-seize compound to aid in removal. DO NOT 

add any additional anti-seize compound to threads 

of a new oxygen sensor. 

1. Install O2S sensor. Tighten to 41 N-m (30 ft. Ibs.) 
torque. 

2. Connect O2S sensor wire connector. 


3. Lower vehicle. 
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SOLENOID - SHORT RUNNER VALVE 
OPERATION 


The SRV system operates under WOT conditions above 5000 rpm to maximize engine performance. When actuated 
by the PCM, the SRV solenoid energizes, allowing mechanical linkage to redirect the intake air flow to six short 


runners. The PCM looks for a current spike when actuating the solenoid. If the spike is not present, the PCM sets 
the DTC. 


REMOVAL - 3.5L 


1. Disconnect negative battery cable. 
2. Remove the electrical connector. 


3. Remove the 2 mounting bolts. 
4. Remove the Short Runner Valve. 
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INSTALLATION - 3.5L 


1. Install the Sort Runner Valve. Align the slot in the _ 
valve with the tab on the intake manifold shaft. 


2. Install the 2 mounting bolts. 
3. Tighten bolts to 2.8 N-m (25 in. Ibs.). 


4. Connect the electrical connector. 
5. Connect negative battery cable. 


> 4 
VALVE - MANIFOLD TUNE 


REMOVAL 
2.7L 


1. Disconnect negative battery cable. 
2. Unlock and remove the electrical connector. 
3. Remove the 2 mounting belts. 
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4. Remove the Short Runner Valve. i 
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1. Manifold Tuning Valve location. 


2. Disconnect negative battery cable. 
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3. Remove the electrical connector. 
4. Remove the 2 mounting bolts. ee ee or aS 


Pe 
aes 


Af f pes. 


5. Remove the Manifold Tuning Valve. 
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INSTALLATION 
2.7L 


1. Install the Manifold Tuning Valve. 
2. Install the 2 mounting bolts. 
3. Tighten bolts to 2.8 N-m (25 in. Ibs.). 


8133d386 


4, Connect the electrical connector and lock connec- 
tor. 


5. Connect negative battery cable. 
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3.5L 


1. Install the Manifold Tuning Valve. a oon ay 
2. Install the 2 mounting bolts. 
3. Tighten bolts to 2.8 N-m (25 in. Ibs.). 


4. Connect the electrical connector. 
5. Connect negative battery cable. 
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FUEL INJECTION - DIESEL 


SPECIFICATIONS 
TORQUE 


DESCRIPTION 


Bolt, Fuel Injector 7+180° 62+180° 
Tensioning Claw 


Ft. Lbs. In. Lbs 


Bolt, Camshaft Position 
Sensor 

Bolt, Crankshaft Position 
Sensor 

Fuel Rail Pressure Sensor 

Bolt, Boost Pressure 

Sensor 

Sensor, Fuel Temperature 


Bolt, Fuel Rail-to-cylinder 
head 
Bolt, High pressure 
pump-to-cylinder head 


Union Nut, High Pressure 
Line to Fuel Rail 
Union Nut, High Pressure 


Line to High Pressure 
Pump 


Nut, High Pressure Fuel 
Rail Transfer Pipe 
Nut, High Pressure Line 
from Injector to Fuel Rail 
Nut, High Pressure Line 
from Injector to Fuel Rail 


Bolt, Wiring Harness Hold 


Down 


Water In Fuel (WIF) 1.5 
Sensor 


Fuel Filter bracket bolt 
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SPECIAL TOOLS 
3.0L DIESEL 


Pliers, Fuel Line - 9539 
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ACTUATOR-INTAKE PORT SWIRL 
DESCRIPTION 


The intake manifold swirl actuator is located between 
the two intake manifolds. 


The intake manifoids have a charge air passage (3) 
which are ovate, and swirl passage (2) which are 
round, for each cylinder. The swirl blades (2) are 
mounted in each intake manifold swirl passage (2) 
and are not serviceable. The actuator (5) is PWM con- 
trolled by the ECM and is constantly adjusting while 
the engine is running to optimize the air/fuel mixture 
and create the best possible air turbulence. The result 
is Improved combustion, improved engine perfor- 
mance and a reduction in exhaust particulates. The 
swirl blades (2) in the intake manifold are held in the 
open position by an internal spring in an un-powered 
state. 
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14-236 FUEL INJECTION - DIESEL 
OPERATION 


There are two channels in each intake manifold for 
each cylinder. A charge air intake passage (3) and a 
swirl intake passage (2). The swirl passage (2) incor- 
porates a blade (2) that is continually adjusted through 
linkage (4) and an actuator (5) when ever the engine 
is running. The actuator (5) is controlled by the ECM 
through a PWM signal. As engine speed and load 
increase the swirl channels adjust for optimized air tur- 
bulence and air mass requirements. When the engine 
is not running, the swirl channel blades (2) are held 
open by and integrated spring. 


REMOVAL 


1. Disconnect the negative battery cable. 
. Remove the engine cover. 

Remove the strut tower support. 
Drain the cooling system. 


. Remove the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 


6. Position the intake manifolds on a work bench. 


oR OP 


CAUTION: Care must be taken when disconnect- 
ing the actuator and rod assembly. Failure to do 
so will result in poor connections during assembly 
or intake manifold replacement. 


7. Pinch together the actuating rod retaining clip and 
carefully separate the rod from the actuator. 

8. Remove the actuator fasteners and actuator (1) 
from the intake manifold. 


LX 
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INSTALLATION 


1. Position the actuator (1) on the intake manifoid and 
tighten fasteners to 12N-m (106 in. !bs.). 


CAUTION: Care must be taken when connecting 
the actuator and rod assembly. Failure to do so 
will result in poor connections during assembly or 
intake manifold replacement. 


2. Carefully connect the relationship rod to the actua- 
tor. Do Not Force. 

3. Install the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD -  INSTALLA- 
TION). 

4. Install the turbocharger (Refer to 11 - EXHAUST 
SYSTEM/TURBOCHARGER SYSTEM/TURBO- 
CHARGER - INSTALLATION). 

5. Fill the cooling system using the appropriate j 
H.O.A.T. coolant. S151 713 

6. Start the engine, allow to warm, turn engine off and 
inspect for leaks. 

7. Install the engine cover. 


8. Install the strut tower support. 
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INJECTOR-FUEL 
DESCRIPTION 


Three electronically controlled fuel injectors are located on top of each cylinder bank. The injectors generate a fine 
fuel atomization at injection pressures of up to 1,600 bar (23,200 psi). Each injector is held in place by a tensioning 
claw and retaining torque-to-yield bolt. A copper seal ring is located on the injector tip to seal off the injector to the 
combustion chamber. When servicing the injectors, always replace the copper seal ring and retaining torque-to-yield 
bolt. Lubricate the body of the injector with Mopar® 05012249AA - Nickel Antisieze Compound, or Molikote Anti- 
Fretting Paste (MB part number A001-989-42-51-10). 


WARNING: High-pressure fuel lines deliver fuel under extreme pressure from the injection pump to the 
injectors. This may be as high as 1600 bar (23,200 psi). Use extreme caution when inspecting for high-pres- 
sure fuel leaks. Fuel under this amount of pressure can penetrate skin causing personal injury or death. 
inspect high-pressure fuel leaks with a sheet of cardboard. Wear safety goggles and adequate protective 
clothing when servicing the fuel system. 


OPERATION 


The injectors incorporate piezoelectric actuators — 
required for high-speed activation. The higher switch- 
ing speed allows the intervals between individual fuel 
injections to be reduced and controlled more precisely. 
This feature contributes to a quiet and more efficient 


engine. MICROPROCESSOR 


The fuel injector drive circuit is arranged in two sepa- Se oi =e 

rate banks. Each bank is controlled by a control inte- Control IC 1 [ Control IC 
grated circuit, which drives the power stage to activate ii TT Sa MR, Ph 

the piezoelectric actuators. Bank 1 is comprised of " Piezo Power Stage Bank 2 | Stage Bank 1 | 


injectors 4, 5 and 6, while bank 2 is comprised of 
injectors 1, 2 and 3. The microprocessor receives a 


seen eee aes 


Z p<; See 
information concerning the operation of the control 5 < | 
integrated circuits and power stages. 1 8 of BI é 


The engine requires a high number of injections dur- 
ing normal operation. At an engine speed of 1000 rpm 
for example, the ECM may activate the injectors up to 
250 times every second. Enough energy needs to be 
quickly stored to activate the injectors within these 
time constraints. The piezoelectric actuators also 
require high-voltage for proper operation. To supply 
the demand of power, each injector bank contains the following stages: 

e Booster stage 

e Charge/discharge driver stage 

e® Piezoelectric-driver stage 


817ea693 


LX 


The control IC of each bank controls the operation of 
its corresponding booster stage, charge driver stage 
and piezoelectric actuator driver stage. The booster 
stage is controlled via the charge pump. The charge 
driver stage is controlled via the charge and discharge 
power transistors. In the piezoelectric actuator driver 
stage, the control IC controls the power and ground 
side of each piezoelectric actuator via high-side and 
low-side power transistors. The high side selects the 
bank, while the low side selects the individual cylin- 
ders. The ECM monitors the current flow throughout 
the injector drive circuit via the shunt resistors to 
determine the state of charge of the booster capacitor. 


The booster stage contains the following main compo- 
nents: 
« DC-DC Converter—designed to step-up the bat- 
tery voltage to 200V 
« Charge Pump—transistor that switches the 
DC-DC transformer to induce the high voltage 
* Booster Capacitor—stores the energy required to 
activate the piezoelectric actuators 


The charge/discharge driver stage contains the follow- 
ing main components: 
« Charge Power Transistor—allows power to flow 
to the piezoelectric high-side transistor 
e Discharge Power Transistor—short circuits the 
piezoelectric actuators to ensure the end of injec- 
tion 
® Stop Power Transistor—short circuits all the 
piezoelectric actuators in an emergency to end 
the injection 
« Transfer Coil—produces a smooth rise and fall of 
current to avoid damage to the piezoelectric 
actuators 


The piezoelectric driver stage contains the following main components: 
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® High-Side Power Transistor — directs the high-voltage to the specific cylinder bank for injector activation 


* Low-Side Power Transistors —- Grounds the specific piezoelectric actuator for injector activation 
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INJECTION STAGES 


Depending on the engine requirements, an injection 
cycle may consist of up to two pilot injections, one 
main injection and two post injections. 


Piezoelectric actuators have a capacitive behavior. 
When charged at a certain voltage, they will hold this 
voltage for a long time. Fuel is injected when the 
piezoelectric actuator is charged, and the rail pressure 
is sufficiently high. The piezoelectric actuator is then 
discharged to end the injection of fuel. The piezoelec- 
tric actuator is discharged normally by switching a 
power transistor ON. If the transistor cannot be 
switched ON, or if the circuit is interrupted, the piezo- 
electric actuator remains charged and will continue to 
inject fuel. To avoid this, a bleed resistor is connected 
in parallel to the piezoelectric actuator, ensuring that 
the actuator is discharged over a defined period of 
time. 


The charging and discharging phases of a piezoelec- 
tric actuator are also similar to that of a capacitor. 
Injection is performed by charging the piezoelectric 
actuator to a set voltage and discharging it again 
when the activation time has elapsed. A current flow is only present during charging and discharging. The travel of 
the piezoelectric actuator is proportional to the voltage and is transferred to the control valve via the hydraulic cou- 
pler. The contro! valve controls the movement of the nozzle needle. 


CURRENT (A) 


VOLTAGE (V) 


TIME (ms) 
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Pilot Injection: 


The purpose of pilot injection is to reduce combustion 
noise and emission of pollutants. Up to two pilot injec- 
tions are possible before the main injection. During 
pilot injection, the pressure in the cylinder is slightly 
raised. The slight increase in pressure causes a 
shorter delay in the combustion of the main injection, 
which reduces combustion pressure peaks. This effect 
produces a soft combustion while reducing the com- 
bustion noise. By shortening the combustion delay, the 
pilot injection indirectly affects the engine torque. In ai | 
addition, pilot injection reduces particulate matter in rion, Legit | __(ymiecaos | pore | nora | 
the exhaust gas. 4 


Pilot injection Z has two possible ranges of operation 
that depend on injection requirements. However, a 
combination of the two ranges is not possible during 
an injection event. Pilot injection Z can either occur at 
an earlier stage if a wider space between injections is 
required, or right before pilot injection 1. 


The ECM controls the amount of fuel injected by 817ea6da 


adjusting the start of pilot injection and the pilot injec- 
tion duration. The ECM calculates the start of pilot injection depending on engine load. The last start of main injec- 
tion and the battery voltage are also taken into account. The ECM calculates the quantity of fuel injected based 
upon the following inputs: 

* Fuel rail pressure 

*« Boost pressure 

* Coolant temperature 

« Charge air temperature 
inlet air pressure 
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e Engine speed 
The ECM uses the coolant temperature, charge air temperature and inlet air pressure inputs to correct the pilot 
injection quantity. The ECM shuts off pilot injection if one of the following conditions is present: 

e Pilot injection time is exceeded 

e Quantity of pilot injection is too low 

e Detected engine speed is too high 

e Quantity of main injection is too low 

e Fuel rail pressure is too low 

« Engine is switched off 
Main Injection: Main injection takes place following pilot injection. The main injection provides the energy for the 
performance of the engine. This injection phase is the main factor responsible for supplying the engine torque. The 


ECM controls the start of main injection (injection timing) and the main injection duration (injection period). The ECM 
calculates the main injection fuel quantity based upon the following inputs: 


e Fuel rail pressure 

e Boost pressure 

e Coolant temperature 

» Charge air temperature 

e Inlet air pressure 

« Accelerator pedal position 

® Engine speed 

e Fuel temperature 
The ECM shuts off the main injection if one of the following conditions is present: 

e Engine speed is above 4500 rpm 

e Fuel temperature limit exceeded 

e Fuel rail pressure is too low 

e External quantity control (ESP) 

e Engine in deceleration mode 

e Engine is switched off 
Post Injection: Post injection takes place following main injection. The purpose of post injection is to reduce partic- 
ulates and regenerate the DPF. Up to two post injections are possible after the main injection. With post injection Z, 


a small amount of fuel is injected while combustion is still in progress. The soot particles are burned off and soot 
emissions are reduced. The post injection Z also contributes to the generation of torque. 


The post injection 1 is the last injection phase and takes place 40° ATDC or later. The post injection 1 brings hydro- 
carbons to the oxidation catalyst for an exothermic reaction (a chemical reaction that produces heat). The ECM 
detects the load status of the DPF via the differential pressure sensor and activates post injection 1 if needed. The 
burning of post injected fuel in the oxidation catalyst further increases the temperature of the exhaust gas and trig- 
gers the regeneration process of the DPF. Post injection 1 does not contribute to the generation of torque. 
The ECM calculates the post injection quantity based upon the following inputs: 

e Fuel rail pressure 

e Boost pressure 

e Coolant temperature 

e Charge air temperature 

e inlet air pressure 

e Differential pressure (DPF) 
The ECM uses the coolant temperature, charge air temperature and barometric pres-sure inputs to correct the post- 
injection quantity. 

e The ECM shuts off post-injection if one of the following conditions is present: 

e Pilot injection time is exceeded 

e Detected engine speed is too high 

e Quantity of post-injection is too low 

e Quantity of main injection is too low 
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e Fuel rail pressure is too low 
e Engine is switched off 


STANDARD PROCEDURE 
CLEANING FUEL INJECTORS 


NOTE: Before cleaning the injector recesses, seal 
the injector holes in the injector recesses with the 
appropriate pin to prevent debris from falling into 
the recesses and entering the motor. 


1. Using a lint-free rag, wipe the cylinder head around 
the fuel injector. . 


2. Wipe out injector recesses with a lint-free cloth, 
then clean with a cylinder brush. 


3. Clean the bottom of the cylinder recess with a 
round brush. 


4. Blow out the recess and clean again with a lint-free 
cloth and cover over. 


5. Perform these steps for each injector recess. 


NOTE: DO NOT clean the tip of the injector with a 
wire brush. Use a lint—free cloth. 


6. Clean injector body with a wire brush. a ee gi zagc4t 
7. Clean injector tips with a lint-free cloth. 


NOTE: Do Not apply antiseize lubricant to the injector nozzle, apply only to the injector body. 
8. Grease injector body with antiseize lubricant. 


NOTE: Injector tensioning claw bolts are one time use only, and must be replaced if loosened or removed. 


NOTE: Always replace the seals that seal off the injectors at the cylinder head to the combustion chamber. 


INJECTOR CLASSIFICATION 


The classification of injectors describes the quantity characteristic of the injector. This will make it possible to match 
the engine software to the tolerances of the injector within a more narrowly graduated range. Classification can be 
clearly recognized, and assigned only by means of a scantool. 


Classified injectors can be recognized by the six-digit alphanumeric code or part number and identification on the 
magnetic head. The number corresponds to the classification stage. 


These general conditions equally apply if, as a result of replacing an engine, carrying out repairs to the cylinder 
head etc., the cylinder selective assignment of the injectors or the engine control module assignment may have 
changed. If proper attention is not paid to the classification on these vehicies driveability and smoking concerns 
could result. 


if an injector(s) is replaced, or if there is any concern that an injector may not be installed in its original location, it 
is then necessary to assign the classification number to the corresponding cylinder with the scantool in the control 
module. 


INJECTOR CLASSIFICATION PROCEDURE 

1. Turn ignition switch “ON”. 

2. Using a scantool, select ENGINE then MISCELLANEOUS. 

3. Select LEARN INJECTORS. 

4. Using the up and down arrows, scroll to the appropriate injector. 
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5. Using the right and left arrows, set injector to proper classification. 
6. Once injectors are classified, cycle ignition to complete. 


REMOVAL 
LEFT CYLINDER HEAD 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


. Disconnect negative battery cable. 

. Remove engine cover. 

. Disconnect the fuel return hose at the injector by lifting up on retaining tab and wiggling hose free. 
. Loosen the high pressure fuel lines at the fuel rail. 

. Disconnect the high pressure line at the fuel injector. 

. Disconnect the fuel injector electrical connector. 

. Remove the fuel injector hold down. 


NOT BOND 


NOTE: If injectors are tight, remove with special tool 9552. 


8. Remove injectors and discard lower sealing washer. 
9. Clean injectors and recesses. 


RIGHT CYLINDER HEAD 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


. Disconnect negative battery cable. 

. Remove engine cover. 

. Disconnect the fuel return hose at the injector by lifting up on retaining tab and wiggling hose free. 
Loosen the high pressure fuel lines at the fuel rail. 

. Disconnect the high pressure fuel fines at the fuel injector. 

. Disconnect the fuel injector electrical connector. 

. Remove the fuel injector hold down. 


NOOB OND = 


NOTE: If injectors are tight, remove with special tool 9552. 


8. Remove injectors and discard lower sealing washer. 
9. Clean injectors and recesses. 


INSTALLATION 
LEFT CYLINDER HEAD 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


1. Clean injectors and recesses. 


NOTE: Do Not apply any lubricant to the fuel injector nozzle. Care must be taken not to restrict the dis- 
charge orifices in the nozzle. 
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2. Coat injector body with anti seize lubricant then install injectors with new sealing washers. 
3. Install tensioning claws. Tighten fasteners in two stages, 7 N-m (62 Ibs. in.) then 180°. 


CAUTION: Inspect both ends of the fuel line and fittings. If there is any damage to the sealing surface, 
replace the fuel line. 


4. Position fuel return line at injectors, hand tighten the high pressure fuel line at the fuel rail and at the injector. 


5. Tighten the fuel line fitting at the fuel rail to 27 N-m ( 20 ft. !bs.), and tighten the fuel line at the injector to 33 N-m 
( 24 ft. fbs.). 


6. Reconnect the fuel injector electrical connector. 


NOTE: For the left rear injector, position the engine wiring harness and tighten the harness fasteners to 11 
N-m (97 in. Ibs.). 


7. Install the return fuel hose on the injector and push down on the retaining ring. 
8. Connect negative battery cable. 

9. Install engine cover. 

10. Start engine, allow to warm, turn engine off and inspect for leaks. 


RIGHT CYLINDER HEAD 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


1. Clean injectors and recesses. 


NOTE: Do Not apply any iubricant to the fuel injector nozzie. Care must be taken not to restrict the dis- 
charge orifices in the nozzle. 


2. Coat injector body with anti seize lubricant then install injectors with new sealing washers. 
3. Install tensioning claws. Tighten fasteners in two stages, 7 N-m (62 Ibs. in.) then 180°. 


CAUTION: Inspect both ends of the fuel line and fittings. If there is any damage to the sealing surface, 
replace the fuel line. 


4, Position fuel return line at injectors, hand tighten the high pressure fuel line at the fuel rail and at the injector. 


5. Tighten the fuel line fitting at the fuel rail to 27 N-m ( 20 ft. lbs.), and tighten the fuel line at the injector to 33 N-m 
( 24 ft. Ibs.). 


. Reconnect the fuel injector electrical connector. 

. Install the return fuel hose on the injector and push down on the retaining ring 
. Connect negative battery cable. 

. Install engine cover. 

0. Start engine, allow to warm, turn engine off and inspect for leaks. 
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SENSOR-ACCELERATOR PEDAL POSITION 


DESCRIPTION 


The accelerator pedal position sensor (1) is located on 
the accelerator pedal assembly (2). The driver sup- 
plies the torque requirements for the engine by oper- 
ating the accelerator pedal in accordance with the 
desired speed or acceleration. The pedal sensor con- 
verts the mechanical operation of the pedal into an 
electrical signal and sends the information to the 
ECM. The ECM adjusts the quantity of the fuel that is 
injected into the engine. 


The accelerator pedal position sensor (1) is serviced 
as an assembly with the accelerator pedal assembly 


(2). 


REMOVAL 


1. Disconnect the negative battery cable. 


2. Remove the drivers side lower dash board close 
out panel, 


3. Disconnect the APP sensor electrical connector (1). 


4. Remove the accelerator pedal assembly fasteners 
(2) and the accelerator pedal assembly (3). 
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INSTALLATION 


1. 


2. 


Connect the accelerator pedal position sensor wir- 
ing connector (1) to the sensor. 


Position the accelerator pedal assembly (3) and 
install the fasteners (2). 


Install the drivers lower dash board close out 
panel. 


Connect the negative battery cable. 
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SENSOR-CAMSHAFT POSITION 

DESCRIPTION 
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The camshaft position sensor is mounted on the right cylinder head cover (1). The hall effect sensor supplies a 
signal to the Electronic Control Module (ECM). The ECM uses the signals sent by the CMP and the crankshaft 
sensor to determine injection timing. 


OPERATION 


| 
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The signal circuit of the camshaft sensor has a voltage of approximately 5V. If the segment machined into the intake 
camshaft sprocket is positioned opposite the camshaft sensor, the camshaft signal is approximately OV. This OV to 
5V signal is used by the engine control module (ECM) for detecting ignition TDC of cylinder 1 as the engine rotates. 
if no signal is supplied by the camshaft position sensor, the vehicle will not start. 
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REMOVAL 
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1. Disconnect negative battery cable. (Refer to 8 - ELECTRICAL/BATTERY SYSTEM/BATTERY - REMOVAL) 
2. Remove engine cover. (Refer to 9 - ENGINE - REMOVAL) 

3. Disconnect camshaft position sensor electrical connector. 

4. Remove retaining bolt and remove sensor. 


INSTALLATION 
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1. Install camshaft position sensor and tighten bolt to 8 N-m (71 in.lbs.). 
2. Reconnect electrical connector. 

3. Install engine cover. 

4, Reconnect negative battery cable. 
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SENSOR-CRANKSHAFT POSITION 
DESCRIPTION 


The crankshaft position sensor is located at the left rear of the engine just above the starter motor. The sensor 
detects the crankshaft position contactlessly (hall effect) by means of missing segments on thetone wheel behind 
flex plate. The electronic control module (ECM) detects TDC position of cylinder 1 by means of the signal supplied 
by the sensor. Injection timing is synchronized by means of the camshaft signal and the crankshaft signal. This 
sensor is used to detect engine speed. 


OPERATION 
The crankshaft position and engine speed are detected contactless signal (hall effect). The distance between the 
crankshaft position sensor and the gaps of the tone wheel is fixed by the installation position. 


When the crankshaft rotates, an alternating voltage is generated in the crankshaft position sensor by the gaps of the 
tone wheel located behind the flex plate. 


In this case, the metal portion of the tone wheel generates a positive voltage pulse and the gap in the tone wheel 
a negative voltage pulse. The distance from the positive to the negative voltage peak equals the length of the gap. 


The gap created by 3 missing teeth has the effect that no voltage is generated in the crankshaft position sensor. 
This gap, or time without a signal from the crankshaft sensor, is analyzed by the ECM in order to detect the TDC 
position of cylinder 1 


REMOVAL 


1. Disconnect the negative battery cable. 

2. Raise and support the vehicle. 

3. Remove the crankshaft position sensor heat shield 
(1). 

4. Disconnect the crankshaft sensor wiring harness 
connector. 


5. Remove the bolt and sensor (2). 
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INSTALLATION 


1. 


aoe Oh 


Clean the crankshaft sensor bore and install the 
sensor (2). Tighten the bolt to 9 N-m (80 in. Ibs.). 


Connect the engine harness connector. 
install the heat shield (1). 

Lower the vehicle. 

Connect the negative battery cable. 
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SENSOR-FUEL PRESSURE 
DESCRIPTION 


The fuel rail pressure sensor monitors and passes on the current fuel rail pressure to the ECM. The non-constant 
system pressure influences the position of the sensor diaphragm which alters the sensors electrical resistance. 


WARNING: A residual pressure of about 50 to 80 bar (725 to 1160 PSI) remains in the fuel rails after switch- 
ing off the engine. The high-pressure system must only be opened after the fuel pressure drops to a safe 
level. 


OPERATION 


The fuel rail pressure sensor measures the current fuel rail pressure and supplies an appropriate voltage signal to 
the Engine Control Module (ECM). A fuel pressure solenoid is then actuated by the ECM through a control loop until 
the desired rail pressure is reached. 


REMOVAL 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


NOTE: To avoid leakage problems, the rail pressure sensor should not be removed unless it is to be 
replaced. 


. Disconnect negative battery cable. 

. Remove engine cover. 

. Unplug electrical connector at fuel rail pressure sensor. 
. Remove the right fuel. rail. 

. Position the fuel rail in a soft jawed vise. 

. Remove rail pressure sensor. 


INSTALLATION 


oof NM = 


WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


NOTE: The installation of the pressure sensor must be performed out of vehicle so that the sensor can be 
tightened properly. 


. Install the fuel rail pressure sensor and new seal. Tighten to 22 N-m (194 Ibs. in.). 
. Install the fuel rail. 

. Connect rail sensor electrical connector. 

. Connect negative battery cable. 

. Start engine, allow to warm, turn engine off and inspect for leaks. 

. Install engine cover. 
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SENSOR-MASS AIR FLOW (MAF) 


DESCRIPTION 


The Mass Air Flow (MAF) Sensor is located in the air 
intake port between the air filter and the turbocharger. 
The MAF sensor uses semiconductor technology 
throughout, and is used to calculate the air mass flow- 
ing past it per time unit. This mass is important for 
determining the exhaust gas recirculation rate. The 
MAF sensor sends a corresponding signal to the 
ECM, which evaluates the signal to adjust the exhaust 
gas recirculation valve. 
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OPERATION 


The ECM uses the mass air flow (MAF) sensor to measure air density. The temperature resistor located at the front 
of the MAF sensor measures the temperature of the inlet air. By varying the voltage, the electronic circuit regulates 
the temperature of the heating resistor in the rear so that it is 320° F (160°C) higher than the temperature of the 
intake air. The temperature at the heating resistor is measured by a sensor resistor in-between. 

Because the incoming air has a cooling effect, the greater the amount of air that flows in, then the higher the volt- 
age of the heating resistor. The heating resistor is therefore a measure of mass of air flowing past. If a temperature 
change occurs as a result of a increase or reduction of air flow, the ECM corrects the voltage at the heating resistor 
until the temperature difference is again achieved. This control voltage is use by the ECM as a unit measure for 
metered air mass. 


REMOVAL 


1. Disconnect the negative battery cable. 

2. Detach the air hose at the Mass Air Flow (MAF) sensor 

3. Unplug the MAF wiring harness connector. 

4. Remove the screws retaining the MAF sensor to the air cleaner housing, and remove MAF sensor. 
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INSTALLATION 
1. Position the MAF sensor (4) to air cleaner housing 
(5) and install the retaining screws. 


2. Connect the air intake hose (2) to the MAF sensor 
and tighten clamp (3). 


3. Connect the MAF wiring harness connector (1). 
4. Connect negative battery cable. 
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SENSOR-BOOST PRESSURE 
DESCRIPTION 


The boost pressure sensor is mounted in the charge orn 
air cross over air tube, just past the air control valve. 
The sensor allows the ECM to monitor air pressure 
down stream of the turbocharger. 
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OPERATION 


When the intake manifold pressure is low (high vacuum) sensor voltage output is 0.25-1.8 volts at the ECM. When 
the intake manifold pressure is high due to turbo boost, sensor voltage output is 2.0-4.7 volts. The sensor receives 
a 5-volts reference from the ECM. Sensor ground is also provides by the ECM. The ECM uses boost pressure 
combined with intake air temperature to determine the volume of air entering the engine. 


DIAGNOSIS AND TESTING - BOOST PRESSURE SENSOR 


if the boost pressure sensor fails, the ECM records a DTC into memory and continues to operate the engine in one 
of the three limp-in modes. When the ECM is operating in this mode, a loss of power will be present, as if the 
turbocharger was not operating. The best method for diagnosing faults with the boost pressure sensor is with the 
scan tool. Refer to the Diesel Powertrain Diagnostic Manual for more information. 


REMOVAL 


1. Disconnect the negative battery cable. 
2. Disconnect the boost pressure sensor (2) electrical 
connector. 


3. Remove the sensor (2) fasteners from the charge 
air cross over tube (3), and remove sensor (2). 
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INSTALLATION 


1. 


Position the boost pressure sensor onto the charge 
air cross over tube and install the fasteners. 
Tighten the fasteners to 9 N-m (80 in. Ibs.). 


Connect the sensor wiring harness connector. 
Connect the negative battery cable. 
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SENSOR-INTAKE AIR TEMPERATURE 


DESCRIPTION 


The intake air temperature sensor (1) is iocated before 
the air flow contro! valve in the rear of the air inlet 
tube. The intake air temperature sensor (1) measures 
the temperature of the air as it is supplied to the cyl- 
inders and transmits the value to the ECM. This is 
required in order to determine the density of the air 
being supplied for the combustion process. The value 
range is from minus 40°F up to 302°F (minus 40°C to 
150°C). 


OPERATION 
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The Negative Temperature Coefficient (NTC) resister located within the intake air temperature sensor alters it’s 
resistance in line with the charge air temperature. If the engine is cold, the value equals ambient temperature. For 
a temperature of 68°F (20°C) the resistance is approximately 6000 ohms. For a temperature of 104°F (40°C) the 


resistance is approximately 3300 ohms. 


REMOVAL 


1. Disconnect the negative battery cable. 

2. Unplug the wiring harness connector at the intake 
air temperature sensor (1). 

3. Press together the sensor locking arms and 
remove the sensor (1) from the air control valve 
extention (3). 
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INSTALLATION 


1. 


Position the intake air temperature sensor along 
side of the air control valve extention (3) access 
hole. 

Press together the sensor (1) locking tabs, seat the 
sensor (1) to the extention (3) and release tabs. 


Connect negative battery cable. 
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SENSOR-FUEL TEMPERATURE 
DESCRIPTION 


The fuel temperature sensor is integrated in the high pressure fuel pump next to the fuel quantity valve. The sensor 
detects the temperature of the fuel and supplies that information to the ECM. The sensor ranges from - 40°F (- 40C) 
to 284°F (140°C). If the engine is cold, the actual value sent will read ambient temperature. The value rises after the 
engine has been started. 


OPERATION 


An negative temperature coefficient (NTC) resistor integrated in the fuel temperature sensor alters it's electrical 
resistance in line with the fuel temperature (the resistance drops as the temperature rises). The ECM uses this 
reading to calculate optimum engine performance under all driving conditions. If the fuel is to warm, the rail pressure 
in the system is lowered. The controller quantity of the pressure regulating valve is reduced and the fuel tempera- 
ture is lowered. 


REMOVAL 


Lx 


NOTE: Capture and properly store all fluid seep- 
age in appropriately marked containers. 


1. Disconnect the negative battery cable. 

2. Disconnect the fuel quantity solenoid wiring har- 
ness connector. 

3. Disconnect the temperature sensor wiring harness 
connector. 

4. Remove the fuel temperature sensor from the high 
pressure pump. 
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INSTALLATION 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 


ing. 


1. Clean sealing surfaces. 
2. Install new seal on sensor. 


3. Screw the sensor into the high pressure pump and 
tighten to 25 N-m (18 Ibs.ft.). 


4. Connect the temperature sensor wiring harness 
connector. 


5. Connect the fuel quantity solenoid wiring harness 
connector. 


6. Connect negative battery cabie. 


7. Start engine, allow to warm, shut engine off and 
inspect for leaks. 
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SOLENOID-FUEL PRESSURE 
DESCRIPTION 


The fuel pressure solenoid is attached to the rear of the left fuel rail. The solenoid controls and maintains the rail 
pressure constant along with a control current transmitted by the engine control module (ECM). 


The fuel pressure solenoid is attached to the front of the left-bank fuel rail. The fuel solenoid has a hex nut design 
with a threaded fitting for mounting the valve to the fuel rail. A lipped-edge metal disk is used to seal the solenoid 
to the fuel rail. An O-ring seals the fuel return side. The seal is not serviceable and its sealing properties will be lost 
upon removal of the fuel pressure solenoid. Therefore, the fuel pressure solenoid must always be replaced with the 
fuel rail as an assembly. 


WARNING: The fuel pressure solenoid and left fuel rail are serviced as an assembly. 


OPERATION 


High pressure which is present in the fuel rail flows to i 
the ball seat of the solenoid (5). The specified pres- 
sure required by the system is built up in the rail by 
the fuel pressure solenoid building up a magnetic 
force which corresponds to this specific pressure by 
means of a control current from the electronic control 
module (ECM). This magnetic force equals a certain 
outlet cross section at the ball seat of the solenoid. 
The rail pressure is altered as a result of the quantity 
of fuel which flows off. The current fuel pressure is 
signaled by the fuel pressure sensor to the engine 
control module (ECM). The controlled fuel flows back 
along the return fuel line, into the tank. 


In a de-energized state, the fuel pressure solenoid is 
closed as the spring force presses the ball into the 
ball seat. When driving, the fuel pressure solenoid is 
constantly open. When engine is started, the fuel 
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pressure solenoid is held closed by magnetic force. 
When driving, the pressure of the fluid counteracts the 
magnetic force of the coil and the slight spring force. 


REMOVAL 
WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 


of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


NOTE: The fuel pressure solenoid is serviced with the left fuel rail only. 


1. Disconnect negative battery cable. 
2. Remove engine cover. 
3. Remove the left fuel rail (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - REMOVAL). 


INSTALLATION 
WARNING: No sparks, open flames or smoking. Risk of poisoning from inhaling and swallowing fuel. Risk 


of injury to eyes and skin from contact with fuel. Pour fuels only into suitable and appropriately marked 
containers. Wear protective clothing. 


NOTE: The fuel pressure solenoid is serviced with the left fuel rail only. 
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SOLENOID - FUEL QUANTITY 
DESCRIPTION 


The fuel quantity solenoid mounts to front of the high 7 
pressure pump and is controlled by the ECM. The 
solenoid assists in maintaining proper fuel quantity in 
all three of the pumping elements, inside the high 
pressure pump, under all operating conditions. Fuel 
tank heat protection is also provided by the fuel quan- 
tity solenoid. The solenoid meters the exact amount of 
fuel to prevent excess heated fuel from returning to 
the tank. 
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OPERATION 


The ECM monitors the fuel system and measures for pressure vibrations. The ECM will then send a pulse width 
signal to the fuel quantity solenoid to regulate the amount of fuel to the high pressure pump plunger and barrel 
assemblies. The valve then adjusts the injection correction quantity for each individual cylinder in line with the firing 
order, there by eliminating the pressure resonance in the fuel rail and improving each independent injectors oper- 
ation. The fuel quantity solenoid also interrupts the fuel supply to the high pressure pump plunger and barrel assem- 
blies when the engine is switched off. 


The ECM detects the operating state which exists at the engine by means of the sensors. In order to adapt the 
quantity injected, either the rail pressure can be adjusted by way of the fuel pressure solenoid and the fuel quantity 
solenoid, or the actuation time of the piezo actuators in the fuel injectors can be extended or shortened. 
Fuel quantity control is performed under the following operating conditions: 

® Engine temperature above 10°C (50°F) 

« Approximately 30 seconds after the engine has started 

e Fuel temperature > 20°C (68°F) 

® Engine not in deceleration mode 
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REMOVAL 


1. Disconnect the negative battery cable. oe 

2. Disconnect the fuel quantity solenoid wiring har- 
ness connector. 

3. Remove the solenoid fasteners and remove ihe 
solenoid. 
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INSTALLATION 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact — 
with fuel. Pour fuels only into suitable and appro- oe | Mee -¢ 
priately marked containers. Wear protective cloth- f 

ing. 


1. Clean sealing surfaces. 
2. Install new seal on sensor. 


3. Position the solenoid on to the high pressure pump 
and install fasteners. 


4. Connect wiring harness connector to the solenoid. 
Connect negative battery cable. 


6. Start the engine, allow to run, turn engine off and 
inspect for leaks. 


a 
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RAIL-FUEL 
DESCRIPTION 


The fuel rail acts like a high pressure store. [t is available to all injectors for drawing fuel which has been com- 
pressed by the injection pump. The rail pressure sensor, rail pressure solenoid, high pressure line, and the return 
flow line are attached to the fuel rail. 


OPERATION 


The stored fuel volume inside the rail acts as a damper for pressure fluctuations which result because of pulsating 
supply and brief large extractions of fuel during injector firing. The rail primarily influences the atomization of fuel at 
the injector nozzle, and the accuracy of injected quantity during injection. 


WARNING: A residual pressure of about 50 to 80 bar (725 to 1160 PSI) remains in the fuel rails after switch- 
ing off the engine. The high-pressure system must only be opened after the fuel pressure drops to a safe 
ievel. 


REMOVAL 
LEFT FUEL RAIL 


WARNING: (Refer to 14 - FUEL SYSTEM - WARN- 
ING). No sparks, open flames or smoking. Risk of 
poisoning from inhaling and swallowing fuel. Risk 
of injury to eyes and skin from contact with fuel. 
Pour fuels only into suitable and appropriately 
marked containers. Wear protective clothing. 


1. Disconnect negative battery cable. (Refer to 8 - 
ELECTRICAL/BATTERY  SYSTEM/CABLES _ - 
REMOVAL) 


2. Remove engine cover. (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM/CABLES - REMOVAL) 


3. Disconnect the fuel rail solenoid. 
4, Remove the charge air cooler inlet tube. 


5. Unfasten the fuel supply and return hose clamps at | 
the high pressure purnp, fuel filler and fuel rail | 
using Fuel Line Pliers 9539. | 


6. Remove the fuel supply and return pipe bundle and 
position aside. ba 


7. Remove the main engine wiring harness fasteners at the left rear cylinder head. 
8. Loosen the high pressure lines at the left fuel! injectors. 
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9. Disconnect the high pressure lines at the fuel rail. 
10. Remove the left fuel rail. 


RIGHT FUEL RAIL 


WARNING: (Refer to 14 - FUEL SYSTEM - WARNING). No sparks, open flames or smoking. Risk of poisoning 
from inhaling and swallowing fuel. Risk of injury to eyes and skin from contact with fuel. Pour fuels only 
into suitable and appropriately marked containers. Wear protective clothing. 


1. Disconnect negative battery cable. 

2. Remove engine cover. 

3. Remove the strut tower support. 

4. Loosen the high pressure lines at the fuel injectors. 
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5. Disconnect the high pressure lines at the fuel rail. 
6. Disconnect the fuel rail pressure sensor. 
7. Remove the right fuel rail. 


INSTALLATION 
RIGHT FUEL RAIL 


WARNING: No sparks, open flames or smoking. 
Risk of poisoning from inhaling and swallowing 
fuel. Risk of injury to eyes and skin from contact 
with fuel. Pour fuels only into suitable and appro- 
priately marked containers. Wear protective cloth- 


ing. 


CAUTION: Inspect sealing cones at the lines. 
Replace as necessary. Ensure that all fuel pres- 
sure lines are exactly located in original position. 


1. Carefully position the fuel rail and hand tighten all 
of the high pressure fuel lines. 


2. Install the fuel rail fasteners and tighten to 14 N-m 
(123 in. Ibs.). 


3. Tighten the high pressure line to the fuel rail to 27 
N-m (20 ft. Ibs.). 


4. Tighten the high pressure fuel rail transfer pipe to 
2/ Nem (20 ft. Ibs.). 


. Tighten the high pressure fuel lines at the fuel rail to 27 N-m (20 ft. Ibs.). 
. Tighten the high pressure fuel lines at the fuel injectors to 33 N-m (24 ft. ibs.). 


. Connect the fuel rail pressure sensor. 

. Connect the negative battery cable. 

9. Start engine, allow to warm, turn engine off and inspect for leaks. 
10. Install the strut tower support. 

11. Install engine cover. 


LEFT FUEL RAIL 


WARNING: (Refer to 14 - FUEL SYSTEM - WARNING). No sparks, open flames or smoking. Risk of poisoning 
from inhaling and swallowing fuel. Risk of injury to eyes and skin fram contact with fuel. Pour fuels only 
into suitable and appropriately marked containers. Wear protective clothing. 


ON OF 


CAUTION: Inspect sealing cones at the lines. Replace as necessary. Ensure that all fuel pressure lines are 
exactly located in original position. 


. Carefully position the fuel rail and hand tighten all of the high pressure fuel lines. 

. Install the fuel rail fasteners and tighten to 14 N-m (123 in. Ibs.). 

. Tighten the high pressure line to the fuel rail to 27 N-m (20 ft. Ibs.). 

. Tighten the high pressure fuel rail transfer pipe to 27 N-m (20 ft. Ibs.). 

. Tighten the high pressure fuel lines at the fuel rail to 27 N-m (20 ft. lbs.). 

. Tighten the high pressure fuel lines at the fuel injectors to 33 N-m (24 ft. Ibs.). 

. Reposition the main engine wiring harness and install the fasteners. Tighten fasteners to 11 N-m (97 in. Ibs.). 


. Connect the fuel supply and return pipe bundie, connect the fuel hoses to the high pressure pump, fuel filter, fuel 
rail and clamp with Fuel Line Pliers 9539. 
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9. Connect the fuei rail pressure solenoid. 

10. Install the charge cooler inlet air pipe. 

11. Connect the negative battery cable. 

12. Start engine, allow to warm, turn engine off and inspect for leaks. 
13. Install the strut tower support. 

14. Install engine cover. 


LX STEERING 19-1 
TABLE OF CONTENTS 
page page 
STEERING SPECIFICATIONS 
DESCRIPTION POWER STEERING FASTENER TORQUE .... 14 
STEERING SYSTEMS ..............0000 0 cece 2 SPECIAL TOOLS 
WATRNIN GR eccca Ge eid oe 4027 282 Fare wa ceased 3 SUBERING. ci dai tetea daddies Hat btedn ck 15 
CAUTION: gict bie ti cniothecabate eae Deeeed 4 COLUMN ELECTRICAL DIAGNOSIS .......... 16 
DIAGNOSIS AND TESTING COLUMN SERVICE INFORMATION .......... 112 
HYDRAULIC FLOW AND PRESSURE TEST ....4 GEAR 2... . 190 
STEERING DIAGNOSIS CHARTS .............. Bs SIPUMP? a pth g a alot ets as lei eet 216 
STANDARD PROCEDURE 
POWER STEERING SYSTEM BLEEDING ..... 13 


LX 


19-2 STEERING 


STEERING 


DESCRIPTION 
STEERING SYSTEMS 


c 


81350637 


RWD Power steering systems consist of: 
« Steering column 
e Rack and pinion steering gear (9) 
« Belt driven hydraulic steering pump (7) 
* Pump pressure (8), return (1&3) and supply (6) hoses 
e Oil Cooler (2) 
e Remote Reservoir (5) 
e Inner & Outer tie rod ends (4) 
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AWD Power steering systems consist of: 
e Steering column 
e Rack and pinion steering gear (5) 
Belt driven hydraulic steering pump (8) 
e Pump pressure (9), return (1&3) and supply (7) hoses 
e Oil Cooler (2) 
Remote Reservoir (6) 
Inner & Outer tie rod ends (4) 


WARNING 


WARNING: Power steering fluid, engine parts and exhaust system may be extremely hot if engine has been 
running. Do not start engine with any loose or disconnected hoses. Do not allow hoses to touch hot 
exhaust manifold or catalyst. 


WARNING: Fluid level should be checked with the engine off to prevent personal injury from moving parts. 
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CAUTION 


CAUTION: Anytime the battery has been disconnected and is reconnected it is important that this be per- 
formed properly. The vehicle may be equipped with systems that require special calibration processes. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - STANDARD PROCEDURE) 


CAUTION: When the power steering system is open, cap all open ends of the hoses, power steering pump 
fittings or power steering gear ports to prevent entry of foreign material into the componenis. 


CAUTION: When servicing power steering components, do not pinch off power steering hoses in any way to 
stop fluid flow. Damage to hoses may result. 


CAUTION: If the steering wheel is excessively off-center, outside of Chassis specifications, inadvertent ESP 
activations may occur on a vehicle so equipped. 


DIAGNOSIS AND TESTING 
HYDRAULIC FLOW AND PRESSURE TEST 


The following procedure is used to test the operation of the power steering system on this vehicle. This test will 
provide the gallons per minute (GPM) or flow rate of the power steering pump along with the maximum relief pres- 
sure. Perform this test anytime a power steering system problem is present. This test will determine if the power 
steering pump or power steering gear is not functioning properly. The following test is performed using the Power 
Steering Analyzer Kit 6815 (with appropriate hoses) and Adapters from Power Steering Analyzer Adapter Kit 6893. 
(Refer to 19 - STEERING - SPECIAL TOOLS) 


1. Check power steering belt to ensure it is in good 
condition and adjusted properly. 


2. Assemble Power Steering Analyzer as follows: 


a. Gauge end (inlet) of Flow Meter And Gauge 
6800 (3) ~ Hose 6905 (6), Hose 6713 (4), 
Adapter Tube 6844 (5) 


b. Valve end (outlet) of Flow Meter And Gauge 
6800 (3) — Hose 6959 (1), Adapter Fitting 6826 
(2) 

3. Unthread pressure hose tube nut at power steering 
pump. 

4. Connect Adapter Tube 6844 to pressure fitting on 
power steering pump. Tighten tube nut to specifica- 
tions. (Refer to 19 - STEERING - SPECIFICA- 
TIONS) 

5. Connect power steering pressure hose to Adapter 
Fitting 6826. Tighten tube nut to specifications. Sizer ane | 
(Refer to 19 - STEERING - SPECIFICATIONS) 

6. Open Analyzer test valve completely. 


7. Start engine and allow to idle long enough to circulate power steering fluid through Analyzer flow meter and 
hoses. 


8. Shut off engine and check fluid level; add fluid as necessary. Repeat Step 7 and Step 8 until air is bled from 
system. 


9. Start engine and allow to idle. 


10. Check Analyzer gauge (3) pressure. Initial pressure reading should be 50-125 psi (345-862 kPa). If pressure is 
higher, inspect hoses for restrictions and repair as necessary. 


11. increase engine speed to 1,100 rom (1,200 rpm for SRT8) and read Analyzer Flow Meter. The reading should 
be 2.2 GPM (8.2 LPM) minimum. If flow reading is below specification, replace power steering pump. 
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CAUTION: The following test procedure involves testing maximum pump pressure output and flow control 
valve operation. Do not leave vaive closed for more than five seconds as the pump could be damaged. 


12. Close vaive fully three times and record highest pressure indicated each time. All three readings must be 
above specifications and within 50 psi (345 kPa) of each other. 


NOTE: Power steering pump maximum relief pressure is 1640-1740 psi (11307 to 11997 kPa). 


e Power steering pump pressures above specifications but not within 50 psi (345 kPa) of each other, replace 
pump. 
« Pressures within 50 psi (845 kPa) of each other but below specifications, replace pump. 


CAUTION: Do not force the pump to operate against the stops for more than 2 to 4 seconds at a time 
because, pump damage will result. 


13. Completely open the valve on the Power Steering Analyzer. Turn the steering wheel to the extreme left until the 
stop in the steering gear is met, then turn the steering wheel to the right until the right stop is met. Record the 
highest indicated pressure at each position. Compare the recorded readings to the specifications. If the highest 
recorded output pressure reading against one stop is not within 50 psi (345 kPa) of the highest recorded read- 
ing at the other stop, the steering gear is leaking internally and must be replaced. 


STEERING DIAGNOSIS CHARTS 


NOTE: There are three diagnosis charts following that cover NOISE, VIBRATION AND HARSHNESS (NVH) 
ISSUES, PERFORMANCE ISSUES, and FLUID ISSUES. 


NOISE, VIBRATION AND HARSHNESS (NVH) ISSUES 


OBJECTIONABLE HISS 1. Check to ensure boot is properly 
OR WHISTLE WHILE steering column shaft/coupling dash installed and seals against sheet metal. 
TURNING STEERING boot seal. Reposition or replace steering column 
WHEEL WHEN shaft/coupling dash boot seal as 
STATIONARY OR MOVING necessary. 

SLOWLY* 


2. Mis-routed power steering hose. 2. Check routing of power steering 
hoses. Ensure hoses do not come in 
unwanted contact with other 
components and objects. 


3. Restriction in pressure or return 3. Using an electronic listening tool, 

hose. determine if noise is coming from either 
pressure or return hose. Replace hose 
that noise is present within. 


4. Noisy valve in power steering 4. For evaluation and correction, (Refer 
gear. to 19 - STEERING/GEAR - 
DIAGNOSIS AND TESTING). 


RATTLE OR EXCESSIVE 1. Power steering gear loose on 1. Check fastener torque and tighten to 

CLUNK** engine cradle/crossmember. specifications. Replace as necessary. 
Check steering wheel center following 
repair. 


2. Loose strut assembly mounting 2. Check fastener torque and tighten to 
fasteners at tower or knuckle. specifications. 


3. Excessive play in outer tie rod. 3. For evaluation and correction, (Refer 
to 19 - STEERING/GEAR/TIE ROD - 
DIAGNOSIS AND TESTING). 
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CONDITION 


POSSIBLE CAUSES 
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4. Engine cradie/crossmember 
mounting fasteners loose at frame or 
bushings worn. 


5. Wheel mounting (lug) nuts loose. 


6. Power steering hose touching the 
body or frame of vehicle. 


7. Stabilizer bar link joints worn 
(occurs with steering input only when 
moving, not stationary). 


8. Loose lower control arm or 
tension strut mounting bolts at 
engine cradle, frame or 
crossmember (occurs with steering 
input only when moving, not 
stationary). 


9. Loose intermediate shaft or 
column. 


10. Lower control arm pivot bushing 
worn (occurs with steering input only 
when moving, not stationary). 


11. Internal power steering gear 
noise. 


12. Loose inner tie rod. 


13. Damaged engine cradle/ 
crossmember. 


4. Check fastener torque and tighten to 
specifications. Inspect bushings and 
repair as necessary. 


5. Inspect wheel mounting (lug) nuts 
and studs and repair as necessary. 
Tighten nuts to specifications. 


6. For evaluation and correction, (Refer 
to 19 - STEERING/PUMP - 
DIAGNOSIS AND TESTING). 


7. At park, jounce only one side of 
vehicle front to exercise stabilizer bar. 
Replace stabilizer bar link. 


8. Check control arm or tension strut 
mounting bolts and tighten to specified 
torque. 


9. Rotate intermediate (steering) shaft 
in relationship to gear, checking for 

free-play. Check column fasteners and 
tighten to specifications as necessary. 


10. Inspect bushings for wear and 
replace lower control arm as necessary. 


11. Drive vehicle on rough road, then 
steer rapidly back and forth when 
stopped. Replace power steering gear 
as necessary. 


12. For evaluation and correction, 
(Refer to 19 - STEERING/GEAR/TIE 
ROD - DIAGNOSIS AND TESTING). 


13. inspect the cradle/crossmember for 
cracks or other damage. Replace as 
necessary. 


POPPING NOISE 


1. Loose steering gear mounting 
fasteners. 


2. Loose outer tie rod mounting nut 
or jam nut. 


3. Loose intermediate (steering) 
shait coupling at gear input shaft. 


4, Worn tie rod (outer or inner). 


5. Worn axle half-shaft. 


1. Check fasteners for proper torque 
and retighten as necessary. 


2. Check fastener torque. Replace nuts 
as necessary and tighten to 
specifications. 

3. Make sure coupling is fully seated on 
gear input shaft. Retighten or re-seait as 
necessary. 


4. For evaluation and correction, (Refer 
to 19 - STEERING/GEAR/TIE ROD - 
DIAGNOSIS AND TESTING). 


5. For evaluation and correction, (Refer 
to 3 - DIFFERENTIAL & DRIVELINE/ 
HALF SHAFT - DIAGNOSIS AND 


TESTING). 
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CONDITION 


POSSIBLE CAUSES 
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EVALUATION/CORRECTION 


CHIRP OR SQUEAL 
(POWER STEERING 
PUMP) 


1. Loose power steering pump drive 
belt. 


2. Pulley alignment incorrect. 
3. Malfunctioning belt auto-tensioner. 


4. Power steering pump noisy (worn 
bearing/bushing noise). 


5. Generator or water pump noisy. 


1. inspect belt. Replace belt if worn or 
glazed. Tighten/adiust power steering 
pump drive belt if equipped with a 
manual tensioner. 


2. Realign accessory drives. 


3. Verify belt tension. Replace belt 
auto-tensioner. 


4. Using an electronic listening tool, 
determine if noise is coming from 
pump. Replace power steering pump as 
required. 


5. Using an electronic listening tool, 
determine if noise is coming from 
Generator or water pump. Replace 
faulty component. 


WHINE, GROWL, MOAN 
OR GROAN (POWER 
STEERING PUMP)*** 


1. Low power steering fluid level. 


2. Air in power steering fluid. 


3. Power steering hose touching 
body or frame of vehicle. 


4, Wear of power steering pump 
internal components. 


1. Fill power steering fluid reservoir to 
proper level and check for leaks (make 
sure all air is bled from the system 
fluid). 

2. Inspect for excessive air bubbies in 
fluid (fluid will appear foamy and lighter 
in color). Inspect hoses for leaks and 
replace as necessary. Bleed air from 
fluid. (Refer to 19 - STEERING - 
STANDARD PROCEDURE) 


3. For evaluation and correction, (Refer 
to 19 - STEERING/PUMP - 
DIAGNOSIS AND TESTING). 


4. For evaluation and correction, (Refer 
to 19 - STEERING/PUMP - 
DIAGNOSIS AND TESTING). 


COLD START WHINE OR 
MOAN (POWER 
STEERING PUMP)*** 


1. Low power steering fluid level. 


2. Extremely low ambient 
temperature (near -18 C°(O0 F°) or 
below). 


1. Fill power steering fluid reservoir to 
proper level and check for leaks (make 
sure all air is bled from the system 
fluid). 

2. Some noise is expected as pump 
attempts to pull cold, thick fluid. Noise 
should go away as vehicle warms up. 
Acceptable levels of excessive noise 
are one second at -18 C°(0 F°) and 15 
seconds at -29 C° (-20 F°). If noise is 
excessive, look for poor sealing on the 
return hose or a possible fluid leak. 


SQUEAKING OR 
RUBBING SOUND 


1. Steering column shroud or shaft 
rubbing. 


1. While turning the steering wheel, 
listen down column to locate. Check 
interference between moving 
components. Move or realign shrouds 
or shaft as necessary. Replace 
componenis if this does not correct 
problem. 
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CONDITION 


POSSIBLE CAUSES 
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EVALUATION/CORRECTION 


2. Clockspring inside steering 
column noisy. 


3. Boot/dash seal lubrication 
inadequate. 


4. Steering gear outer tie rod noisy. 


5. Steering gear internally noisy. 


2. Remove clockspring and reinstall 
steering wheel for testing. If noise is 
gone, replace clockspring. 


3. Remove boot seal and recheck for 
noise. Lubricate seal as necessary. 


4. While a helper turns the steering 
wheel, use an electronic listening tool to 
determine if noise is coming from either 
outer tie rod. Replace outer tie rods as 
necessary. 


5. Remove dash seal boot, then 
exercise the steering wheel. If noise is 
still present at gear, replace steering 
gear. 


SCRUBBING OR 
KNOCKING SOUND 


1. Incorrect tire or wheel size. 


2. Worn motor or transmission 
mount. 


3. Tires contacting wheel well. 


4. Interference between moving 
steering Components and other 
components. 


5. Accessory drive pulley rubbing 
against another component. 


1. Replace incorrect size tire or wheel 
with original equipment size. 

2. Drive vehicle, moving accelerator 
pedal rapidly up and down attempting 


to locate noise. Try in both forward and 
reverse. Replace mounts as necessary. 


3. Make sure wheel house is properly 
positioned. If not, reposition as 
necessary. If steering wheel is properly 
centered, check steering gear travel left 
to right by rotating the steering wheel to 
each stop. Steering wheel should rotate 
the same amount in both directions 
from center. If not, replace steering 
gear. 


4. Check for bent or misaligned 
components. Correct or replace as 
necessary. 


5. Check pulleys for wear. Check for 
worn engine or transmission mount. 
Reposition components or replace 
mounts as necessary. 


NOTE: * There is some noise in all power steering systems. One of the most common is a hissing sound 
evident when turning the steering wheel when at a standstill or when parking and the steering wheel is at 
the end of its travel. Hiss is a very high frequency noise similar to that experienced while slowly closing a 
water tap. The noise is present in every valve and results when high velocity fluid passes valve orifice 
edges. There is no relationship between this noise and the performance of the steering system. 


NOTE: ** A light clunk may be felt or heard during steering wheel reversal while vehicle is stationary. This 
results from internal steering gear rack movement at the bushings and in no way affects the performance of 
the steering system. This movement may be felt in the steering components during steering wheel reversal. 


NOTE: *** Power steering pump growl/moan/groan resuits from the development of high pressure fluid flow. 
Normally this noise level should not be high enough to be objectionabie. 


Lx 


PERFORMANCE ISSUES 


CONDITION 


POSSIBLE CAUSES 
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STEERING WHEEL OR 
COLUMN HAS FREE- 
PLAY/LASH/LOOSENESS 
(CLUNKING OR 
RATTLING) 


1. Loose coupling pinch bolt at gear 


input shaft. 


2. Power steering gear loose on 
cradie/crossmember. 


3. Excessive free-play or noise from 


steering column bearings. 


4. Excessive intermediate (steering) 


shaft coupling U-joint free-play. 


5. Loose or worn outer tie rod. 


6. Lack of lubrication in lower ball 
joint or ball joint is damaged. 


7. Excessive lash inside steering 
gear. 


1. Check pinch boit torque. Replace pinch 
bolt if equipped with thread locker patch 
and tighten to specifications. 


2. Inspect gear mounting bolts. Replace if 
necessary and tighten to specifications. 


3. Replace steering column. 


4, Rotate steering wheel back-and-forth 
while watching coupling. Observe for 
free-play. Replace intermediate shaft as 
necessary. 


5. For evaluation and correction, (Refer to 
19 - STEERING/GEAR/TIE ROD - 
DIAGNOSIS AND TESTING). 


6. For evaluation, (Refer to 2 - 
SUSPENSION/FRONT/LOWER BALL 
JOINT - DIAGNOSIS AND TESTING). 
Lubricate ball joint if equipped with a zerk 
fitting and check for function. If not 
equipped with a zerk fitting, test and 
replace ball joint as necessary. 


7. Disconnect intermediate shaft and turn 
steering gear input shaft. Observe for any 
movement without a corresponding tire 
movement. Replace steering gear as 
necessary. 


STEERING WHEEL HAS 
FORE AND AFT 
LOOSENESS 


1. Steering wheel retaining bolt 


loose. 


2. Loose steering column to 
instrument panel fasteners. 


3. Steering column lower bearing 
spring retainer slipped on steering 
column shaft. 


1. Check steering wheel retaining bolt 
torque and tighten to specifications as 
necessary. 


2. Check steering colurnn to instrument 
panel fastener torque and tighten to 
specifications as necessary. 


3. Pull steering wheel fore-and-aft while 
observing movement. Replace steering 
column as necessary. 


STEERING WHEEL, DASH 
OR VEHICLE VIBRATES 
DURING STEERING 
MANEUVERS 
(ESPECIALLY AT LOW 
SPEED OR STANDSTILL) 


1. Air in power steering fluid. 


2. Tire(s) not properly inflated. 


3. Excessive engine vibration. 
4. Loose tie rod end jam nut. 


1. Inspect for excessive air bubbles in fluid 
(fluid will appear foamy and lighter in color). 
Inspect hoses for leaks and replace as 

necessary. Bleed air from fluid. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 


2. Check and inflate tires to the specified 
pressure. 


3. Ensure that the engine is tuned properly. 


4. Check torque and tighten the inner to 
outer tie rod jam nut to specifications. 
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CONDITION 


POSSIBLE CAUSES 
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5. Overcharged air conditioning (A/C) 
system. 


6. Grounded, damaged or loose 
engine mount. 


7. Loose or worn outer tie rod. 


8. Steering gear noisy. 


5. Turn A/C off and verify issue goes away. 
Repair A/C as necessary. 


6. Visually inspect for damaged or 
misaligned mounts. Check fastener torque. 
Replace, realign or retighten as necessary. 


7. For evaluation and correction, (Refer to 
19 - STEERING/GEAR/TIE ROD - 
DIAGNOSIS AND TESTING). 


8. During a parking event at 0 moh, verify 
there is vibration only with steering. Steer in 
both directions and verify that the noise 
follows the steering input. Check TSB’s for 
any known issue. Replace steering gear as 


STEERING CATCHES, 
SURGES OR STICKS IN 
CERTAIN POSITIONS OR 
IS DIFFICULT TO TURN 


2. Tire(s) not properly inflated. 


3. Loose or slipping power 
steering/accessory drive belt. 


4. Lack of lubrication in lower ball 
joint or ball joint is damaged. 


5. Lack of lubrication in steering gear 
outer tie rod end(s). 


6. Faulty power steering pump. 


7. Excessive friction in intermediate 
shaft/coupter joint. 


8. Excessive friction in steering 
column. 


9. Worn or binding seat and bearing 
in front strut assembly. 


as necessary. Check for leaks. Make sure 
all air is bled from system. 


2. Check and inflate tires to the specified 
pressure. 


3. Verify belt tension. Replace belt 
auto-tensioner and belt as necessary. 


4. For evaluation, (Refer to 2 - 
SUSPENSION/FRONT/LOWER BALL 
JOINT - DIAGNOSIS AND TESTING). 
Lubricate ball joint if equipped with a zerk 
fitting and check for function. If not 
equipped with a zerk fitting, test and 
replace ball joint as necessary. 


5. For evaluation and correction, (Refer to 
19 - STEERING/GEAR/TIE ROD - 
DIAGNOSIS AND TESTING). 


6. Perform Power Steering Flow and 
Pressure Test (Refer to 19 - STEERING - 
DIAGNOSIS AND TESTING). Look for low 
or erratic flow or pressure. Replace power 
steering pump as necessary. 


7. Disconnect intermediate shaft/coupler at 
steering gear and check joint for smooth 
operation in all directions. Replace 
intermediate shaft/coupler joint. 


8. Disconnect intermediate shaft/coupler at 
steering gear. Turn steering wheel two 
revolutions in either direction from on center 
and check for smooth operation. DO NOT 
turn past two revolutions. Damage to the 
clockspring may occur. Replace steering 
column as necessary. 


9. Disconnect outer tie rod ends from 
knuckles, then turn tire and wheel assembly 
checking for smooth operation. Replace 
front strut assembly seat and bearing. 


LX 


CONDITION 


POSSIBLE CAUSES 
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EVALUATION/CORRECTION 


10. Faulty steering gear. 


10. With vehicie on hoist, tires unsupported 
and engine off, steer gear throughout travel 
and check for smooth operation. Replace 
steering gear (only after all previous 
components have been checked). 


STEERING WHEEL DOES 
NOT RETURN TO 
CENTER POSITION 


1. Tire(s) not properly inflated. 


2. Improper front wheel alignment. 


3. Lack of lubrication in lower ball 
joint or bail joint is damaged. 


4. Excessive friction in intermediate 
shaft/coupler joint. 


5. Excessive friction in steering 
column. 


6. Worn or binding seat and bearing 
in front strut assembly. 


7. Excessive friction in power 
steering gear. 


1. Check and inflate tires to the specified 
pressure. 


2. Check and adjust wheel alignment as 
necessary. 


3. For evaluation, (Refer to 2 - 
SUSPENSION/FRONT/LOWER BALL 
JOINT - DIAGNOSIS AND TESTING). 
Lubricate ball joint if equipped with a zerk 
fitting and check for function. If not 
equipped with a zerk fitting, test and 
replace ball joint as necessary. 


4. Disconnect intermediate shaft/coupler at 
steering gear and check joint for smooth 
operation in all directions. Replace 
intermediate shaft/coupler joint. 


5. Disconnect intermediate shaft/coupler at 
steering gear. Turn steering wheel two 
revolutions in either direction from on center 
and check for smooth operation. DO NOT 
turn past two revolutions. Damage to the 
clockspring may occur. Replace steering 
column as necessary. 


6. Disconnect steering gear outer tie rod 
ends at knuckles, then turn tire and wheel 
assembly in and out checking for smooth 
operation. Replace seat and bearing as 
necessary. 


7. With vehicle on hoist, tires unsupported 
and engine off, steer gear throughout travel 
and check for smooth operation. Replace 
steering gear (only after all previous 
components have been checked). 


EXCESSIVE STEERING 
WHEEL KICKBACK FROM 
ROAD INPUTS 


1. Air in power steering fluid. 


2. Power steering gear loose on 
cradle/crossmember. 


3. Steering column, coupling or 
intermediate shaft worn or loose. 


1. Inspect for excessive air bubbles in fluid 
(fluid will appear foamy and fighter in color). 
Inspect hoses for leaks and replace as 
necessary. Bleed air from fluid. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 


2. Inspect gear mounting bolts. Replace if 
necessary and tighten to specifications. 


3. Rotate steering wheel back-and-forth 
while inspecting intermediate shaft going 
into steering gear. Look for excessive 
free-play. Retighten if loose bolt is found. 
Replace steering column, coupling or 
intermediate shaft if necessary. 
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CONDITION 


POSSIBLE CAUSES 
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EVALUATION/CORRECTION 


4. Power steering pump flow is too 
low. 


4. Perform Power Steering Flow and 
Pressure Test (Refer to 19 - STEERING - 
DIAGNOSIS AND TESTING). Look for low 
or erratic flow or pressure. Replace power 
steering pump as necessary. 


FLUID ISSUES 


CONDITION 


POSSIBLE CAUSES 


LOW FLUID LEVEL WITH 
VISIBLE LEAK 


1. Loose power steering hose fittings 
or connections. 


2. Damaged or missing O-ring at 
power steering hose tube nuts. 


3. Power steering line or hose 
failure. 


4. Power steering component leaking 
(reservoir, pump, gear). 


EVALUATION/CORRECTION 


1. Check torque on all tube nuts (at gear 
and pump). Inspect clamps at all rubber 
hose connections for correct position, 
damage and tension. Tighten tube nuts as 
required. Reposition or replace clamps at 
hose connections. Clean joints and 
reinspect for leaks. 


2. Remove tube nut and inspect O-ring. If 
damaged or missing, replace O-ring. Clean 
joints and reinspect for leaks. 

3. Clean fluid from around suspect areas. 
Run vehicle and inspect for leaks. Look 
inside reservoir to see if air is being 
ingested. Replace hoses as necessary. 


4. Clean fluid from around suspect areas. 
Run vehicle and inspect for leaks. Look 
inside reservoir to see if air is being 
ingested. Replace power steering 
component as necessary. 


AERATED FLUID* 


1. Low power steering fluid level. 


2. Air leak at power steering supply 
hose, reservoir or pump. 


1. Check fluid level and fill to proper level 
as necessary. Check for leaks. Make sure 
all air is bled from system. 


2. Inspect components. Place a hand 
vacuum pump with Adapter 9688 on 
reservoir and verify that system can sustain 
vacuum. System should not lose more than 
1 psi (7 kPa) in 2 minutes (make sure 
vacuum pump is sealed well to the 
reservoir), Replace steering component as 
necessary. 


RESERVOIR FLUID 
OVERFLOW OR FLUID 
THAT IS MILKY IN COLOR 


1. Water contamination of power 
steering fluid. 


1. Inspect fluid for milky appearance. 
Completely drain power steering fluid. Refill 
and bleed system. (Refer to 19 - 
STEERING - STANDARD PROCEDURE) 


NOTE: * Extremely cold temperatures may cause power steering fluid aeration. The air should work its way 
out of the system as the fluid warms. 
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STANDARD PROCEDURE 
POWER STEERING SYSTEM BLEEDING 


WARNING: The fluid level should be checked with engine off to prevent injury from moving components. 


CAUTION: Mopar® Power Steering Fluid + 4 or Mopar® ATF+4 Automatic Transmission Fluid is to be used in 
the power steering system. Both Fluids have the same material standard specifications (MS-9602). No other 
power steering or automatic transmission fluid is to be used in the system. Damage may result to the power 
steering pump and system if another fluid is used. Do not overfill the system. 


CAUTION: If the air is not purged from the power steering system correctly, pump failure could result. 


NOTE: Be sure the vacuum tool used in the follow- 
ing procedure is clean and free of any fluids. 


1. Check the fluid level. As measured on the side of 
the reservoir, the level should indicate between 
ADD and FULL COLD when the fluid is at normal 
ambient temperature. Adjust the fluid level as nec- 
essary. (Refer to 19 - STEERING/PUMP/FLUID - 
STANDARD PROCEDURE) 


2. Tightly insert Power Steering Cap Adapter (4), Spe- 
cial Tool 9688, into the mouth of the reservoir (3). 


CAUTION: Failure to use a the vacuum pump res- 
ervoir (1) may allow power steering fluid to be 
sucked into the hand vacuum pump. 


3. Attach Hand Vacuum Pump (2), Special Tool eee 
C-4207 or equivalent, with reservoir (1) attached, to Seen OR ee Nera TS en ey nT VERSE, 
the Power Steering Cap Adapter (4). 


CAUTION: Do not run the engine while vacuum is applied to the power steering system. Damage to the 
power steering pump can occur. 


NOTE: When performing the following step make sure the vacuum level is maintained during the entire time 
period. 


4, Using Hand Vacuum Pump (2), apply 68-85 kPa (20-25 in. Hg) of vacuum to the system for a minimum of three 
minutes. 


. Slowly release the vacuum and remove the special tools. 

. Adjust the fluid level as necessary. Refer to Step 1. 

. Repeat Step 1 through Step 6 until the fluid no longer drops when vacuum is applied. 
. Start the engine and cycle the steering wheel lock-to-lock three times. 


oN © Oo 


NOTE: Do not hold the steering wheel at the stops. 


9. Stop the engine and check for leaks at all connections. 


10. Check for any signs of air in the reservoir and check the fluid level. If air is present, repeat the procedure as 
necessary. 
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SPECIFICATIONS 
POWER STEERING FASTENER TORQUE 


OUTER Tie ROD BALL JOINT NOT 


PUMP MOUNTING BOLTS - 2.7L/3.5L/ 28 21 

5.7L/6.1L 

PUMP MOUNTING BOLTS - 3.0L 24 17 212 
DIESEL 

PUMP MOUNTING BRACKET BOLTS - 24 17 212 
3.0L DIESEL 


STEERING COUPLING PINCH BOLT - 31 23 
AT UPPER COUPLING/INTERMEDIATE 
SHAFT 


STEERING INTERMEDIATE SHAFT 31 23 

PINCH BOLT - AT RHD COLUMN 

TIE ROD HEAT SHIELD - AWD 
TE ROD JAM NUT 
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SPECIAL TOOLS 
STEERING 


OS 


Kit, Power Steering Analyzer 6815 


Remover, Ball Stud 9360 


———— 


OS 
nt 


Kit, Power Steering Analyzer Adapter 6893 


Adapter, Power Steering Cap 9688 


Spacer 6936 


C > 
Ww - 
Ser 


Hose, Power Steering Analyzer 6959 


4, 


‘\ 


Ea 


Installer, Power Steering Pulley C-4063C 
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COLUMN ELECTRICAL DIAGNOSIS 
DIAGNOSIS AND TESTING 
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P0562-BATTERY VOLTAGE LOW 
[ 
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For a complete wiring diagram Refer to Section 8W 
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e When Monitored: 
Continuously. 


« Set Condition: 
if the voltage to the Steering Control Module (SCCM) is below 8.5 volis for more than one minute. 


Possible Causes 


RELATED DTC(S) PRESENT IN PCM 
INTERMITTENT BATTERY VOLTAGE LOW DTC 


(A913) FUSED B(+) CIRCUIT HIGH RESISTANCE 
(Z910) GROUND CIRCUIT HIGH RESISTANCE 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1 » RELATED DTC(S) PRESENT IN PCM 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any charging system or related battery voltage DTCs present in the PCM? 
Yes >> Refer to the appropriate symptom in the Driveability category. 
No >> Go to 2 


2. DTC STATUS IS ACTIVE 
With the scan tool, select View DTCs in the Steering Control Module. 
is the DTC status Active at this time? 


Yes >> Goto 3 
No >> Goto 5 


Turn the ignition off. 
Remove the Steering Control Module in accordance with the Service a | 


Information. Ox 
Turn the ignition on. 
NA 


Using a 12-volt test light connected to ground, check the (A913) Fused = \ 
B(+) circuit in the Steering Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 77 BLACK 
ness to that of a direct connection to the battery. z 


Does the test light illuminate brightly? ! 


tO sO 
Yes >> Goto 4 hana 
No >> Repair the (A913) Fused B(+) circuit. 


MODULE- 
STEERING 
CONTROL 


g siategas 
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4. (2910) GROUND CIRCUIT HIGH RESISTANCE 


> ¢ 


Using a 12-volt test light connected to 12-volis, check the (Z910) 
Ground circuit in the Steering Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the battery. 


Does the test light illuminate brightly? 


Yes >> Replace the Steering Control Module in accordance with 


the Service Information. 
No >> Repair the (2910) Ground circuit. 


5: INTERMITTENT BATTERY VOLTAGE LOW DTC 


MODULE- 
STEERING 
CONTROL 


| 8 84326600 


The conditions necessary to set this DTC are not present at this time. 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 
Yes >> Repair as necessary. 


No >> Test complete. 


Lx 
P0563-BATTERY VOLTAGE HIGH 
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For a complete wiring diagram Refer to Section 8W 
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« When Monitored: 
Continuously. 
e Set Condition: 
if the voltage to the Steering Control Module (SCM) is above 16 volts for more than one minute. 


Possible Causes 


RELATED DTC(S) PRESENT IN THE PCM 
INTERMITTENT BATTERY VOLTAGE HIGH DTC 


(A913) FUSED B(+) CIRCUIT HIGH RESISTANCE 
(Z910) GROUND CIRCUIT HIGH RESISTANCE 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


ls RELATED ) DTC(S) PRESENT IN THE PCM 


Ignition on, engine not running. 
With the scan tool, select View DTCs in the Powertrain Control Module. 


Are there any charging system or related battery voltage DTCs present in the PCM? 


Yes >> Refer to the appropriate symptom in the Driveability category. 
No >> Go to 2 


2. DICIS ACTIVE 


Start the engine. Allow the engine to idle for 2 minutes. 
With the scan tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Yes >> Go to 3 
No >> Go to 5 


3. (A913) FUSED B(+) CIRCUIT HIGH RESISTANCE 


Turn the ignition off. St, x : i 
Remove the Steering Control Module in accordance with the Service | 


Information [  royaye 

Start the engine. Allow the engine to idle. aN 

Using a 12—voilt test light connected to ground, check the (A913) Fused {| = NA 

B(+) circuit in the Steering Control Module harness connector. ; 

NOTE: The test light must illuminate brightly. Compare the bright- woo BLACK 


Does the test light illuminate brightly? 1 


Yes >> Goto 4 


ness to that of a direct connection to the battery. en oreo ) erie oe | 
P| 

REE eeeetsins 5: a ee | | 

No >> Repair the (A913) Fused B(+) circuit. os 


MOBULE- 
STEERING 
CONTROL 


g 81926604 
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Using a 12-volt test light connected to 12-volis, check the (Z910) 
Ground circuit in the Steering Control Module harness connector. 


NOTE: The test light must illuminate brightly. Compare the bright- 
ness to that of a direct connection to the baitery. 


Does the test light illuminate brightly? 


Yes >> Replace the Steering Control Module (SCM) in accordance 


with the Service Information. 7 BLACK 
aan 
Oooo 


N . . . 
fs) >> Repair the (2910) Ground circuit. ‘looa ola 
8 Qoooad | u 


MODULE- 
STEERING 
CONTROL 


© 


Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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P0585-SPEED CONTROL MULTIPLEXED SWITCH 1/2 CORRELATION 


For a complete wiring diagram Refer to Section 8W. 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The Steering Control Module (SCM) has detected that a non-permissable combination has occurred in the 
Speed Control Switch. 


Possible Causes 


INTERMITTENT SPEED CONTROL MULTIPLEXED SWITCH 1/2 CORRELATION DTC 


SPEED CONTROL SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC IS ACTIVE 


NOTE: If PO562—BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 

Replace the Speed Control Switch in accordance with the Service Information. 

Turn the ignition on. 

Move the Speed Control Switch to each position several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select View DTCs in the Steering Control Module. 

Move the Speed Control Switch to each position several times while monitoring the Scan Tool. 


Does this DTC reset? 


Yes >> Go To 3 
No >> Test Complete. 


3. Steering Control Module (SCM) 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service information. 
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4. INTERMITTENT SPEED CONTROL MULTIPLEXED SWITCH 1/2 CORRELATION DTC 


While monitoring the scan tool data relative to this circuit, move the Speed Control Switch to each position several 
times. 
Look for the DTC to reset while the switch is being moved to each position. 


Were any problems found? 
Yes >> Repair as necessary. 


No >> Test complete. 
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P1593-SPEED CONTROL SWITCH 1 / 2 STUCK 


LX 


SPEED CONTROL 
SWITCH ASSEMBLY 


S/C CONNECTOR 


STEERING CONTROL 
MODULE (SCM) 
(SCM) SPEED 
CONTROL CONNECTOR 813b0do1 


oes 


For a complete wiring diagram Refer to Section 8W. 
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e When Monitored: 
Continuously with the ignition on. 

« Set Condition: 
The Powertrain Control Module detects that the Speed Control Switch signal voitage received over the bus is 
not plausible. 


Possible Causes 


INTERMITTENT DTC 


SPEED CONTROL SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC IS ACTIVE 


NOTE: Diagnose and repair any communication DTCs between the Steering Control Module (SCM) and the 
Powertrain Control Module before proceeding with this test. 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 


NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Goto 2 


No >> Refer to the “CHECKING FOR AN INTERMITTENT DTC Diagnostic Procedure. (Refer to 9 - ENGINE - 
DIAGNOSIS AND TESTING) 


2. SPEED CONTROL SWITCH 


Turn the ignition off. 

Replace the Speed Contro! Switch in accordance with the Service Information. 

Turn the ignition on. 

Move the Speed Control Switch to each position several times. 

With the scan tool, Clear DTCs. 

Move the Speed Control Switch to each position several times while monitoring related data on the scan tool. 
NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 


set. 
With a scan tool, select View DTCs. 


Is the status Active for this DTC? 


Yes >> Goto 3 
No >> Test Complete. 
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3. STEERING CONTROL MODULE (SCM) 


Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 


Were any problems found? 


Yes >> Repair as necessary. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 


No >> Replace the Steering Control Module (SCM) in accordance with the Service Information. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 


For a complete wiring diagram Refer to Section 8W. 
6 When Monitored: 
Continuously. 


e Set Condition: 
The Steering Control Module (SCM) has detected a code error from the Steering Angle Sensor. 


Possible Causes 


INTERMITTENT STEERING ANGLE SENSOR ERRATIC PERFORMANCE DTC 


STEERING ANGLE SENSOR TONE WHEEL 
STEERING ANGLE SENSOR 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC Is ACTIVE 


NOTE: If P0562—-BATTERY VOLTAGE LOW or P0563~BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

Turn the steering wheel from stop to stop at least three times. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Yes >> Goto2 
No >> Goto 5 


2: STEERING ANGLE SENSOR TONE WHEEL 


Turn the ignition off. 

Remove the steering wheel in accordance with the Service Information. 

Inspect the clockspring for loose mounting screws or damage. 

Remove the clockspring in accordance with the Service Information. 

inspect the Steering Angle Sensor and Tone Wheel for damage, loose or missing mounting screws, etc. 


Were any problems found? 


Yes >> Repair or replace Sensor and/or Tone Wheei as necessary. 
No >> Go To 3 


3. STEERING ANGLE SENSOR 

Replace the Steering Angle Sensor in accordance with the Service Information. 
ignition on, engine not running. 

Turn the steering wheel from stop to stop at least three times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

Turn the steering wheel from stop to stop at least three times. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Go To 4 
No >> Test Complete. 
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4. STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


5. INTERMITTENT STEERING ANGLE SENSOR ERRATIC PERFORMANCE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B1489-STEERING WHEEL CONTROL AUDIO SWITCH CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Steering Wheel Control Audio Switch, when pressed, sends a multiplexed signal to the Right Steering Switch. 
The switching status is transferred to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. 
The SCM converts the data to CAN(B) and sends the message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Audio Switch is in the Set position for 
greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL AUDIO SWITCH CIRCUIT DTC 


(G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO GROUND 


(G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 
LEFT STEERING SWITCH 

RIGHT STEERING SWITCH 

STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: if PO562—BATTERY VOLTAGE LOW or P0563—~BATTERY VOLTAGE HIGH is set along with this DTC, 

diagnose the battery voltage DTC first. 

ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 7 


2. (G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 


Turn the ignition off. 

Remove the Driver Airbag in accordance with the Service Information to 
gain access to the Steering Wheel Control! Switches. 

Disconnect the Left Steering Switch harness connector. 

Disconnect the Right Steering Switch harness connector. i 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right | 
Steering Switch for a short to ground or to any other circuit. 
Measure the resistance between the (G206) EVIC Mux Signal 2 circuit 
and the (G907) EVIC/NAV Mux Return circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (G206) EVIC Mux Signal 2 circuit for a short to 4 SWITCH. 1 
the (G907) EVIC/NAV Mux Return circuit. cee 
No >> Go to 3 (PREMIUM) aia9ged 


L = a — 
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3. (G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO GROUND 


NOTE: Before proceeding, thoroughly inspect the wiring harness — ata 
and connectors between the Left Steering Switch and the Right [ eS 


Steering Switch for a short to ground or to any other circuit. 
Measure the resistance between the (G206) EVIC Mux Signal 2 circuit 
and ground. oe 


is the resistance below 5.0 ohms? 


Yes >> Repair the (G206) EVIC Mux Signal 2 circuit for a short to 
ground. 


No >> Go to 4 


4 SWITCH. 
STEERING- 


LEFT 
(PREMIUM) 


G1929208 


4. LEFT STEERING SWITCH 


Reconnect the Left Steering Switch harness connector. 
Measure the resistance between the (G206) EVIC Mux Signal 2 circuit | 
and the (G907) EVIC/NAV Mux Return circuit at the Right Steering 
Switch harness connector. 


is the resistance approximately 10.00 K ohms (+/- 10%)? 


Yes >> Replace the Left Steering Switch in accordance with the 
Service Information. 


No >> Goto 5 


SWITCH. 


STEERING: $ 
RIGHT 
{PREMIUM} 
PRET 


5. RIGHT STEERING SWITCH 


Replace the Right Steering Switch in accordance with the Service Information. 
Reconnect the C206 (LIN Bus) connector. 

Turn the ignition on. 

Press and release the Audio Switch several times. 

With the scan tool, Clear Stored DTCs in the Steering Control Module. 

With the scan tool, select Data Display and view the Audio switch data. 

While monitoring the Audio switch data, press and release the Audio Switch several times. 


Dees the Audio switch data change from Set to Not Set as the switch is pressed and released? 


Yes >> Test Complete. 
No >> Go to 6 
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6. STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 


Replace the Steering Control Module (SCM) in accordance with the Service Information. 


7: INTERMITTENT STEERING WHEEL CONTROL AUDIO SWITCH CIRCUIT DTC 


LX 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 
Yes >> Repair as necessary. 
No >> Test complete. 
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B148A-STEERING WHEEL CONTROL MENU SWITCH CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Steering Wheel Control Menu Switch is part of the Right Steering Switch. The switching status is transferred to 
the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. The SCM converts the data to CAN(B) 
and sends the message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Menu Switch is in the Set position for 
greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL MENU SWITCH CIRCUIT DTC 


RIGHT STEERING SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC Is ACTIVE 


NOTE: If U1109~LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: If P0562~BATTERY VOLTAGE LOW or P0563—BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Ves >> Go to 2 
No >> Go to 4 


Turn the ignition off. 

Replace the Right Steering Switch in accordance with the Service [nformation. 

Turn the ignition on. 

Press and release the Menu Switch several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select Data Display and view the Menu switch data. 

While monitoring the Menu switch data, press and release the Menu Switch several times. 


Does the Menu switch data change from Set to Not Set when the switch is pressed and released? 


Yes >> Test complete. 
No >> Go to 3 
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View repair, 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


4. INTERMITTENT STEERING WHEEL CONTROL MENU SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Steering Wheel Control Up Switch, when pressed, sends a multiplexed signal to the Right Steering Switch. The 
switching status is transferred to the Steering Column Control Module (SCCM) by way of the LIN bus, a serial sub- 
bus. The SCCM converts the data to CAN(B) and sends the message to the corresponding module on the bus. 
® When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The Steering Column Control Module senses that the Steering Wheel Control Up Switch is in the Set position 
for greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL UP SWITCH CIRCUIT DTC 
(G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 
(G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO GROUND 

LEFT STEERING SWITCH 

RIGHT STEERING SWITCH 

STEERING COLUMN CONTROL MODULE (SCCM) 


Diagnostic Test 


1. DTC STATUS IS ACTIVE 


NOTE: If U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: If P0562—-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Column Control Module. 


is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 7 


Turn the ignition off. : 
Remove the Driver Airbag in accordance with the Service Information. irons i 
Disconnect the Left Steering Switch harness connector. ‘C) | 
Disconnect the Right Steering Switch harness connector. ea 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G106) EVIC Mux Signal 1 circuit 
and the (G907) EVIC/NAV Mux Return circuit. 


Is the resistance below 5.0 ohms? 
Yes >> Repair the (G106) EVIC Mux Signal 1 circuit for a short to 


the (G907) EVIC/NAV Mux Return circuit. SWITCH. : 
STEERING: 
No >> Go to 3 LEFT 


{PREMIUM} 


HIRES Ge 
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3. (G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO GROUND 


LX 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G106) EVIC Mux Signal 1 circuit 
and ground. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (G106) EVIC Mux Signal 1 circuit for a short to 
ground. 


No >> Go to 4 


4. LEFT STEERING SWITCH 


BLACK 


Te | 


SWITCH. 
STEERING- 
LEFT 
(PREMIUM) 


BVaRe dd 


Reconnect the Left Steering Switch harness connector. 


Measure the resistance between the (G106) EVIC Mux Signal 1 circuit 
and the (G907) EVIC/NAV Mux Return circuit at the Right Steering 
Switch harness connector. 


is the resistance approximately .5 ohms (+/- 1 ohm)? 


Yes >> Replace the Left Steering Switch in accordance with the 
Service Information. 


No >> Go to 5 


5. RIGHT STEERING SWITCH 


STEERING: 9 
RIGHT 
(PREMIUM) 


BG SchOR 
oro 


Replace the Right Steering Switch in accordance with the Service Information. 


Reconnect the C206 (LIN Bus) connector. 
Turn the ignition on. 
Press and release the Up Switch several times. 


With the scan tool, Clear Stored DTCs in the Steering Column Control Module. 


With the scan tool, select Data Display and view the Up switch data. 


While monitoring the Up switch data, press and release the Up Switch several times. 


Does the Up switch data change from Set to Not Set as the switch is pressed and released? 


Yes >> Test complete. 
No >> Go to 6 
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View repair. 


Repair 
Replace the Steering Column Control Module (SCCM) in accordance with the Service information. 


re INTERMITTENT STEERING WHEEL CONTROL UP SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Tesi complete. 
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B148C-STEERING WHEEL CONTROL DOWN SWITCH CIRCUIT 
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For a complete wiring diagram Refer to Section 6W. 
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Theory of Operation 


The Steering Wheel Control Down Switch, when pressed, sends a multiplexed signal to the Right Steering Switch. 
The switching status is transferred to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. 
The SCM converts the data to CAN(B) and sends the message to the corresponding module on the bus. 
« When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The Steering Control Module senses that the Steering Wheel Control! Down Switch is in the Set position for 
greater than 50 seconds. 


Possibie Causes 


INTERMITTENT STEERING WHEEL CONTROL DOWN SWITCH CIRCUIT DTC 


(G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 


(G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO GROUND 
LEFT STEERING SWITCH 

RIGHT STEERING SWITCH 

STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pTc STATUS IS ACTIVE 


NOTE: lf U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: if PO0562-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Goto 2 
No >> Goto 7 


2. (G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 


Turn the ignition off. 

Remove the Driver Airbag in accordance with the Service information. 
Disconnect the Left Steering Switch harness connector. 

Disconnect the Right Steering Switch harness connector. 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G106) EVIC Mux Signal 1 circuit 
and the (G907) EVIC/NAV Mux Return circuit. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (G106) EVIC Mux Signal 1 circuit for a short to 
the (G907) EVIC/NAV Mux Return circuit. SWITCH. u 
STEERING. 
No >> Go to 3 LEFT 
(PREMIUM) 


SETS RI LY 
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3. (G106) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO GROUND 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G106) EVIC Mux Signal 1 circuit 
and ground. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (G106) EVIC Mux Signal 1 circuit for a short to 
ground. 


No >> Goto 4 


STEERING: 
LEFT 
{PREMIUM} 


4. LEFT STEERING SWITCH 
Reconnect the Left Steering Switch harness connector. 


Measure the resistance between the (G106) EVIC Mux Signal 1 circuit pe ae 
and the (G907) EVIC/NAV Mux Return circuit at the Right Steering (Sh 
Switch harness connector. " 


BLACK “(Co} 
is the resistance approximately 10 K ohms (+/- 10%)? wa 
Yes >> Replace the Left Steering Switch in accordance with the an 
Service Information. 1 Us a uy 5 
No >> Go to 5 
OG i ‘ 


nace cioe nar 9 


SWITCH. 
STEERING- 


RIGHT 
(PREMIUM) 815b3d95 


5. RIGHT STEERING SWITCH 


Replace the Right Steering Switch in accordance with the Service Information. 

Reconnect the C206 (LIN Bus) connector. 

Turn the ignition on. 

Press and release the Down Switch several times. 

With the scan tool, Clear Stored DTCs in the Steering Control Module. 

With the scan tool, select Data Display and view the Down switch data. 

While monitoring the Down switch data, press and release the Down Switch several times. 


Does the Down switch data change from Set to Not Set as the switch is pressed and released? 


Yes >> Test complete. 
No >> Goito6 


Lx 


6. STEERING CONTROL MODULE (SCM) 
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View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service information. 


7. INTERMITTENT STEERING WHEEL CONTROL DOWN SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B148D-STEERING WHEEL CONTROL SIDE SWITCH CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Steering Wheel Control Side Switch, when pressed, sends a multiplexed signal to the Right Steering Switch. 
The switching status is transferred to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. 
The SCM converts the data to CAN(B) and sends the message to the corresponding module on the bus. 
« When Monitored: 
Continuously with the ignition on. 
¢ Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Side Switch is in the Set position for 
greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL SIDE SWITCH CIRCUIT DTC 
(G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO (G907) EVIC/NAV MUX RETURN CIRCUIT 


(G206) EVIC MUX SIGNAL 2 CIRCUIT SHORT TO GROUND 
LEFT STEERING SWITCH 

RIGHT STEERING SWITCH 

STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pic STATUS IS ACTIVE 
NOTE: if U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 


NOTE: If P0562-BATTERY VOLTAGE LOW or P0563—BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 
Yes >> Go to 2 
No >> Go to 7 


Remove the Driver Airbag in accordance with the Service Information. 
Disconnect the Left Steering Switch harness connector. 

Disconnect the Right Steering Switch harness connector. 

NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G206) EVIC Mux Signal 1 circuit 
and the (G907) EVIC/NAV Mux Return circuit. 


is the resistance below 5.0 ohms? 


Yes >> Repair the (G206) EVIC Mux Signal 1 circuit for a short to 
the (G907) EVIC/NAV Mux Return circuit. 4 Beale 1 

No >> Goto 3 LEFT 

(PREMIUB) 


S19292ed 
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a: (G206) EVIC MUX SIGNAL 1 CIRCUIT SHORT TO GROUND 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Left Steering Switch and the Right 
Steering Switch for a short to ground or any other circuit. 
Measure the resistance between the (G206) EVIC Mux Signal 1 circuit 
and ground. 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (G206) EVIC Mux Signal 1 circuit for a short to 
ground. 


No >> Go to 4 


4. LEFT STEERING SWITCH 


LX 


4 SWITCH. 
STEERING. 
LEFT 
(PREMIUM) 
B19EhZeR 


Reconnect the Left Steering Switch harness connector. 


Measure the resistance between the (G206) EVIC Mux Signal 1 circuit 
and the (G907) EVIC/NAV Mux Return circuit at the Right Steering 
Switch harness connector. 


Is the resistance approximately .5 ohms (+/- 1 ohm)? 


Yes >> Replace the Left Steering Switch in accordance with the 
Service Information. 


No >> Goto 5 


5. RIGHT STEERING SWITCH 


SWITCH. 


STEERING. 5 
RIGHT 
(PREMIUM) 


BSS bod 


Replace the Right Steering Switch in accordance with the Service Information. 


Reconnect the C206 (LIN Bus) connector. 
Turn the ignition on. 
Press and release the Side Switch several times. 


With the scan tool, Clear Stored DTCs in the Steering Control Module. 
With the scan tool, select Data Display and view the Side switch data. 


While monitoring the Side switch data, press and release the Side Switch several times. 


Does the Side switch data change from Set to Not Set as the switch is pressed and released? 


Yes >> Tesi complete. 
No >> Goto 6 


LX 


6. STEERING CONTROL MODULE (SCM) 
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View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


f: INTERMITTENT STEERING WHEEL CONTROL SIDE SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B148E-STEERING WHEEL CONTROL [+] SWITCH CIRCUIT 
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Theory of Operation 
The Steering Wheel Control Plus (+) Switch is part of the Right Steering Switch. The switching status is transferred 
to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. The SCM converts the data to 
CAN(B) and sends the message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Plus (+) Switch is in the Set position for 
greater than 50 seconds. : 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL [+] SWITCH CIRCUIT DTC 


RIGHT STEERING SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. DTC Is ACTIVE 


NOTE: if U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: If P0562—-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Goto 4 


2. RIGHT STEERING SWITCH 


Turn the ignition off. 
Replace the Right Steering Switch in accordance with the Service Information. 
Turn the ignition on. 
Press and release the Plus (+) Switch several times. 
With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 
With the Scan Tool, select Data Display and view the Plus (+) switch data. 
While monitoring the Plus (+) switch data, press and release the Plus (+) Switch several times. 
Does the Plus (+) switch data change from Set to Not Set when the switch is pressed and released? 


Yes >> Test complete. 
No >> Go to 3 
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3. STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 
Replace the Steering Controi Module (SCM) in accordance with the Service Information. 


4. INTERMITTENT STEERING WHEEL CONTROL [+] SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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Theory of Operation 


The Steering Wheel Contro! Minus (-) Switch is part of the Right Steering Switch. The switching status is transferred 
to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. The SCM converts the data to 
CAN(B) and sends the message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 
« Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Minus (-} Switch is in the Set position for 
greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL [-] SWITCH CIRCUIT DTC 


RIGHT STEERING SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pte is ACTIVE 

NOTE: if U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 

NOTE: If P0562-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Go to 4 


2. RIGHT STEERING SWITCH 


Turn the ignition off. 

Replace the Right Steering Switch in accordance with the Service Information. 

Turn the ignition on. 

Press and release the Minus (-) Switch several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select Data Display and view the Minus (-) switch data. 

While monitoring the Minus (-) switch data, press and release the Minus (-) Switch several times. 


Does the Minus (-) switch data change from Set to Not Set when the switch is pressed and released? 


Yes >> Test complete. 
No >> Go to 3 
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3. STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


4. INTERMITTENT STEERING WHEEL CONTROL [-] SWITCH CIRCUIT DTC 

The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 


The Steering Wheel Control! Compass/Temperature Switch is part of the Right Steering Switch. The switching status 
is transferred to the Steering Control Module (SCM) by way of the LIN bus, a serial sub-bus. The SCM converts the 
data to CAN(B) and sends the message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 
e Set Condition: 
The Steering Control Module senses that the Steering Wheel Control Compass/Temperature Switch is in the 
Set position for greater than 50 seconds. 


Possible Causes 


INTERMITTENT STEERING WHEEL CONTROL C/T SWITCH CIRCUIT DTC 


RIGHT STEERING SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. Tc Is ACTIVE 
NOTE: If U1109-LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS is set along with this 
DTC, diagnose the communication DTC first. 


NOTE: If P0562—BATTERY VOLTAGE LOW or P0563~BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 
Yes >> Go to 2 
No >> Go to 4 


2. RIGHT STEERING SWITCH 


Turn the ignition off. 

Replace the Right Steering Switch in accordance with the Service Information. 

Turn the ignition on. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select Data Display and view the Compass/Temperature switch data. 

While monitoring the Compass/Temperature switch data, press and release the Compass/Temperature Switch sev- 
eral times. 


Does the Compass/Temperature switch data change from Set to Not Set when the switch is pressed 
and released? 


Yes >> Test complete. 
No >> Goto 3 
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3: STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 


Replace the Steering Control Module (SCM) in accordance with the Service Information. 


4. INTERMITTENT STEERING WHEEL CONTROL C/T SWITCH CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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e When Monitored: 
Continuously with the ignition on. 

« Set Condition: 
The Steering Control Module senses that the Steering Column Tilt Switch is in the Set position for greater than 
50 seconds. 


Possible Causes 


INTERMITTENT STEERING COLUMN TILT SWITCH CIRCUIT STUCK DTC 


STEERING COLUMN TILT/TELESCOPE SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pTc IS ACTIVE 


NOTE: if PO562-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


Is the DTC status Active at this time? 


Yes >> Go to 2 
No >> Goto 4 


2. STEERING COLUMN TILT/TELESCOPE SWITCH 


Turn the ignition off. 

Replace the Steering Column Tilt/Telescope Switch in accordance with the Service Information. 

Turn the ignition on. 

Move the Steering column tilt switch to the up and down positions several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select Data Display and view the Steering column up and the Steering column down switch 
data. 


While monitoring the Steering column up and the Steering column down switch data, move the Steering column tilt 
switch to the up and down positions several times. 


Does the Steering column switch data change from Set to Not Set as the switch is moved to each 
position? 


Yes >> Test complete. 
No >> Goto3 


oo STEERING CONTROL MODULE (SCM) 
View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 
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4. INTERMITTENT STEERING COLUMN TILT SWITCH CIRCUIT STUCK DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the test. 


Were any problems found? 
Yes >> Repair as necessary. 
No >> Test complete. 


19-62 COLUIMN ELECTRICAL DIAGNOSIS 
B1DA5—STEERING COLUMN TELESCOPE SWITCH CIRCUIT STUCK 
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« When Monitored: 
Continuously with the ignition on. 

e Set Condition: 
The Steering Control Module senses that the Steering Column Telescope Switch is in the Set position for 
greater than 50 seconds. 


Possible Causes 


STEERING COLUMN TILT/TELESCOPE SWITCH 
STEERING CONTROL MODULE (SCM) 


diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 
is the DTC status Active at this time? 

Yes >> Goto 2 

No >> Go to 4 


ee STEERING COLUMN TILT/TELESCOPE SWITCH 

Turn the ignition off. 

Replace the Steering Column Tilt/Telescope Switch in accordance with the Service Information. 
Turn the ignition on. 

Move the Steering column telescope switch forward and back several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 


With the Scan Tool, select Data Display and view the Steering column forward and Steering column back switch 
data. 


While monitoring the Steering column forward and Steering column back switch data, move the Steering column 
telescope switch forward and back several times. 


Does the Steering column switch data change from Set to Not Set as the switch is moved to each 
position? 


Yes >> Test complete. 
No >> Go to 3 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 
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4. INTERMITTENT STEERING COLUMN TELESCOPE SWITCH CIRCUIT STUCK DTC 


The conditions necessary to set this DTC are not present at this time. 


While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 


Look for the data to change other than as expected or for the DTC to reset during the test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B1D8D-STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT LOW 
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Theory of Operation 
The MSM input signal from the Steering Column Telescope Sensor is recognized in a specified voltage area. The 
input channel is an analog to digital converter input and the sensor is a hall sensor. 


e When Monitored: 
The hall supply voltage is switched on when the motor becomes activated. 


« Set Condition: 
The sensed input is less than 1.7 volts (at the controller input, not at the module input) for more than 14 mS 


Possible Causes 


INTERMITTENT STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT LOW DTC 


(P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT SHORT TO GROUND 
STEERING COLUMN TELESCOPE MOTOR 
MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. prc is ACTIVE 
Ignition on, engine not running. 
With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 


Move the Steering Column Telescope Switch to the Forward and Rearward positions several times, holding the 
switch in position for at least 2 seconds each time. 


With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does the DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 6 


2. CHECK DTC WITH HARNESS DISCONNECTED 


Turn the ignition off. 

Disconnect the Steering Column Telescope Motor connector. 

Turn the ignition on. 

Move the Steering Column Telescope Switch to the Forward and Rearward positions several times. 

With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 

Move the Steering Column Telescope Switch to the Forward and Rearward positions several times, holding the 
switch in position for at least 2 seconds each time. 

With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does the DTC reset and/or remain active? 


Yes >> Go to 4 
No >> Go to 3 
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3. STEERING COLUMN TELESCOPE MOTOR 


View repair. 


Repair 
Inspect the wiring between the Steering Column Telescope Motor and the harness connector (on the 
motor side) for a short to ground or to any other circuit. If any problems are found, repair as necessary. 
lf no problems are found, replace the Steering Column Telescope Motor in accordance with the Service 
Information. 


4, (P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT SHORT TO GROUND 


Turn the ignition off. ; ee 


Disconnect the Memory Seat Module (MSM) C1 connector. 


Measure the resistance between ground and the (P152) Telescope 
Steering Forward/Rearward Position Sense circuit at the Steering Col- 
umn Telescope Motor connector (harness side). 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (P152) Telescope Steering Forward/Rearward 
Position Sense circuit for a short to ground. 


No >> Goto 5 


3 


STEERING TELESCOPE 
(MEMORY) 8156S 206 


5. MEMORY SEAT MODULE (MSM) 


Inspect the wiring between the Memory Seat Module harness connector and the Steering Column Telescope Motor 
harness connector for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no 
problems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


6. INTERMITTENT STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT LOW DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B1D8E~STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT HIGH 
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Theory of Operation 


The MSM input signal from the Steering Column Telescope Sensor is recognized in a specified voltage area. The 
input channel is an analog to digital converter input and the sensor is a hall sensor. 
* When Monitored: 
The hail supply voltage is switched on when the motor becomes activated. 
° Set Condition: 
The sensed input is recognized in a defined voltage area (between 3.7 and 5.0 volts at the controller input, not 
at the module input) for more than 14 mS 


Possible Causes 


INTERMITTENT STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT HIGH DTC 


(P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT OPEN 
(P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT SHORT TO VOLTAGE 
(P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT SHORT TO TILT/ 


TELESCOPE MOTOR CIRCUIT(S) 

(G914) SENSOR RETURN CIRCUIT OPEN 

(G914) SENSOR RETURN CIRCUIT SHORT TO VOLTAGE 
STEERING COLUMN TELESCOPE MOTOR 

MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. pic is ACTIVE 


Ignition on, engine not running. 
With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 


Move the Steering Column Telescope Switch to the Forward and Rearward positions several times, holding the 
switch in position for at least 2 seconds each time. 


With the Scan Tool, select View DTCs in the Memory Seat Module. 
Does this DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 10 


2. CHECK DTC WITH HARNESS DISCONNECTED 


Turn the ignition off. 

Disconnect the Steering Telescope Motor harness connector. 

Ignition on, engine not running. 

Move the Steering Colurnn Telescope Switch to the Forward and Rearward positions several times. 

With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 

Move the Steering Column Telescope Switch to the Forward and Rearward positions several times, holding the 
switch in position for at least 2 seconds each time. 

With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does this DTC reset and/or remain active? 


Yes >> Go to 3 
No >> Goto 8 
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Turn the ignition off. 


Disconnect the Memory Seat Module (MSM) C1 connector. 
Rearward Position Sense circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (P152) Telescope Steering Forward/Rearward 
Position Sense circuit for an open. 


Measure the resistance of the (P152) Telescope Steering Forward/ r a | 
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Turn the ignition on ie 
Measure the voltage of the (P152) Telescope Steering Forward/Rear- 
ward Position Sense circuit. 


Is there any voliage present? 


NATURAL 


Position Sense circuit for a short to voltage. 
No >> Goto 5 
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o (P152) TELESCOPE STEERING FORWARD/REARWARD POSITION SENSE CIRCUIT SHORT TO TILT/ 
TELESCOPE MOTOR CIRCUIT(S) 


Turn the ignition off. 
Measure the resistance between the following circuits at the Memory Seat Module (MSM) C1 connector : 
e The (P152) Telescope Steering Forward/Rearward Position Sense circuit and the (P157) Telescope Steering 
Motor Forward/Rearward Driver circuit. 


« The (P152) Telescope Steering Forward/Rearward Position Sense circuit and the (P153) Tilt Steering Motor 
Up/Down Driver circuit. 

e The (P152) Telescope Steering Forward/Rearward Position Sense circuit and the (P953) Steering Motor Com- 
mon circuit. 


is the resistance below 5.0 ohms for any of the circuit tests? 


Yes >> Repair the (P152) Telescope Steering Forward/Rearward Position Sense circuit for a short to the motor 
circuit(s). 
No >> Go to6 


6. (G914) SENSOR RETURN CIRCUIT OPEN 
Measure the resistance of the (G914) Sensor Return circuit. 


__ ts the resistance above 5.0 ohms? 
Yes >> Repair the (G914) Sensor Return circuit for an open. ( ) 


; a a) 
No >> Go to 7 16) 
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2 (G914) SENSOR RETURN CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (G914) Sensor Return circuit. 


is there any voltage present? 


Yes >> Repair the (G914) Sensor Return circuit for a short to volt- 
age. 
No >> Goto 9 


4 STEERING TELESCOPE 
(MEMORY) 


Biseeate 


8. STEERING COLUMN TELESCOPE MOTOR 


Thoroughly inspect the wiring and connectors between the Memory Seat Module harness connector and the Steer- 
ing Telescope Motor for a short to voltage or to any other circuit. If any problems are found, repair as necessary. If 
no other problems are found, view repair. 


Repair 
Replace the Steering Column Telescope Motor in accordance with the Service Information. 


Q. MEMORY SEAT MODULE (MSM) 


Thoroughly inspect the wiring and connectors between the Memory Seat Module harness connector and the Steer- 
ing Telescope Motor harness connector for a short to voltage or to any other circuit. [f any problems are found, 
repair as necessary. If no other problems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


| 0. INTERMITTENT STEERING COLUMN TELESCOPE POSITION SENSOR CIRCUIT HIGH DTC 


The conditions necessary to set this DTC are not present at this time. 
While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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Refer to Section 8W. 
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Theory of Operation 
The MSM input signal from the Steering Column Tilt Sensor is recognized in a specified voltage area. The input 
channel is an analog to digital converter input and the sensor is a hall sensor. 


« When Monitored: 
The hall supply voltage is switched on when the motor becomes activated. 


e Set Condition: 
The sensed input is less than 1.7 volts (at the controller input, not at the module input) for more than 14 mS 


Possible Causes 


INTERMITTENT STEERING COLUMN TILT POSITION SENSOR CIRCUIT LOW DTC 


(P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT SHORT TO GROUND 
STEERING COLUMN TILT MOTOR 
MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. prc 1S ACTIVE 


ignition on, engine not running. 

With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 

Move the Steering Column Tilt Switch to the Up and Down positions several times, holding the switch in position for 
at least 2 seconds each time. 

With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does the DTC reset and/or remain active? 


Yes >> Goto 2 
No >> Go to 6 


2. CHECK DTC WITH HARNESS DISCONNECTED 


Turn the ignition off. 
Disconnect the Steering Column Tilt Motor connector. 

Turn the ignition on. 

Move the Steering Column Tilt Switch to the Up and Down positions several times. 

With the Sean Tool, select Clear Stored DTCs in the Memory Seat Module. 

Move the Steering Column Tilt Switch to the Up and Down positions several times, holding the switch in position for 
at least 2 seconds each time. 


With the Scan Tool, select View DTCs in the Memory Seat Module. 
Does the DTC reset and/or remain active? 


Yes >> Go to 4 
No >> Goto 3 
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3. STEERING COLUMN TILT MOTOR 
View repair. 


Repair 
Inspect the wiring between the Steering Column Tilt Motor and the harness connector (on the motor 
side) for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no 
problems are found, replace the Steering Column Tilt Motor in accordance with the Service Information. 


4. (P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Memory Seat Module (MSM) C1 connector. 


Measure the resistance between ground and the (P151) Tilt Steering 
Up/Down Position Sense circuit at the Steering Column Tilt Motor con- 
nector (harness side). 


Is the resistance below 5.0 ohms? 


Yes >> Repair the (P151) Tilt Steering Up/Down Position Sense cir- 
cuit for a short to ground. 


No >> Goto 5 
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5. MEMORY SEAT MODULE (MSM) 


Inspect the wiring between the Memory Seat Module harness connector and the Steering Column Tilt Motor harness 
connector for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no prob- 
lems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


6. INTERMITTENT STEERING COLUMN TILT POSITION SENSOR CIRCUIT LOW DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The MSM input signal from the Steering Column Tilt Sensor is recognized in a specified voltage area. The input 
channel is an analog to digital converter input and the sensor is a hall sensor. 
« When Monitored: 
The hall supply voltage is switched on when the motor becomes activated. 
« Set Condition: 
The sensed input is recognized in a defined voltage area (between 3.7 and 5.0 volts at the controller input, not 
at the module input) for more than 14 mS 


Possible Causes 


INTERMITTENT STEERING COLUMN TILT POSITION SENSOR CIRCUIT HIGH DTC 

(P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT OPEN 

(P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT SHORT TO VOLTAGE 

(P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT SHORT TO TILT/TELESCOPE MOTOR 


CIRCUITS) 

(G914) SENSOR RETURN CIRCUIT OPEN 

(G914) SENSOR RETURN CIRCUIT SHORT TO VOLTAGE 
STEERING COLUMN TELESCOPE MOTOR 

MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. ptc 1s ACTIVE 
Ignition on, engine not running. 
With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 


Move the Steering Column Tilt Switch to the Up and Down positions several times, holding the switch in position for 
at least 2 seconds each time. 
With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does this DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 10 


2. CHECK DTC WITH HARNESS DISCONNECTED 


Turn the ignition off. 

Disconnect the Steering Tilt Motor harness connector. 

Ignition on, engine not running. 

Move the Steering Column Tilt Switch to the Up and Down positions several times. 

With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 

Move the Steering Column Tilt Switch to the Up and Down positions several times, holding the switch in position for 
at least 2 seconds each time. 

With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does this DTC reset and/or remain active? 


Yes >> Go to 3 
No >> Goto 8 
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3: (P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the Memory Seat Module (MSM) C1 connector. 


Measure the resistance of the (P151) Tilt Steering Up/Down Position ( ) 
Sense circuit. 


Is the resistance above 5.0 ohms? 


Yes >> Repair the (P151) Tilt Steering Up/Down Position Sense cir- 
cuit for an open. 


No >> Go to 4 
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Turn the ignition on. 
Measure the voltage of the (P151) Tilt Steering Up/Down Position 


Sense circuit. ; =5j[= 
Is there any voltage present? : o 


Yes >> Repair the (P151) Tilt Steering Up/Down Position Sense cir- 
cuit for a short to voltage. 


No >> Goto 5 
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5. (P151) TILT STEERING UP/DOWN POSITION SENSE CIRCUIT SHORT TO TILT/TELESCOPE MOTOR 
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Turn the ignition off. 
Measure the resistance between the following circuits at the Memory 
Seat Module (MSM) Ci connector : 
« The (P151) Tilt Steering Up/Down Position Sense circuit and the 
(P157) Telescope Steering Motor Forward/Rearward Driver circuit. 
e The (P151) Tilt Steering Up/Down Position Sense circuit and the 
(P153) Tilt Steering Motor Up/Down Driver circuit. 
« The (P151) Tilt Steering Up/Down Position Sense circuit and the 
(P953) Steering Motor Common circuit. 


Is the resistance below 5.0 ohms for any of the circuit 
tests? 


Yes >> Repair the (P151) Tilt Steering Up/Down Position Sense cir- 
cuit for a short to the motor circuit(s). 


No >> Go to 6 


6. (G914) SENSOR RETURN CIRCUIT OPEN 
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Measure the resistance of the (G914) Sensor Return circuit. 
Is the resistance above 5.0 ohms? 


Yes >> Repair the (G914) Sensor Return circuit for an open. 
No >> Goto 7 
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7. (G914) SENSOR RETURN CIRCUIT SHORT TO VOLTAGE 
Turn the ignition on. - 
Measure the voltage of the (G914) Sensor Return circuit. eet eon 
Is there any voltage present? v | <> 
Yes >> Repair the (G914) Sensor Return circuit for a short to volt- Gale (02) 
age. = ONY 

No >> Go to 9 
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8. STEERING COLUMN TILT MOTOR 


Thoroughly inspect the wiring and connectors between the Memory Seat Module harness connector and the Steer- 
ing Tilt Motor for a short to voltage or to any other circuit. If any problems are found, repair as necessary. If no other 
problems are found, view repair. 


Repair 
Replace the Steering Column Tilt Motor in accordance with the Service Information. 


9. MEMORY SEAT MODULE (MSM) 


Thoroughly inspect the wiring and connectors between the Memory Seat Module harness connector and the Steer- 
ing Tilt Motor harness connector for a short to voltage or to any other circuit. If any problems are found, repair as 
necessary. If no other problems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


1 0. INTERMITTENT STEERING COLUMN TILT POSITION SENSOR CIRCUIT HIGH DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 


This DTC will set if movement in the Telescope Motor is requested and no motor movement is detected and only if 
failure counters are matured for both motor directions (forward/rearward). If the motor becomes energized and there 
are no hall pulses recognized after motor activation, the MSM will de-energize the motor after 2 seconds. 


e When Monitored: 

When the motor is activated in either direction, until de-energized by the MSM. 
« Set Condition: 

No movement is detected in an activated motor for more than 2000 ms. 


Possible Causes 


INTERMITTENT STEERING COLUMN TELESCOPE MOTOR CONTROL CIRCUIT PERFORMANCE DTC 
(P157) TELESCOPE STEERING FORWARD/REARWARD DRIVER CIRCUIT OPEN 

(P157) TELESCOPE STEERING FORWARD/REARWARD DRIVER CIRCUIT SHORT TO GROUND 
(P157) TELESCOPE STEERING FORWARD/REARWARD DRIVER CIRCUIT SHORT TO VOLTAGE 


(P953) STEERING MOTOR COMMON CIRCUIT OPEN 

(P953) STEERING MOTOR COMMON CIRCUIT SHORT TO GROUND 
(P953) STEERING MOTOR COMMON CIRCUIT SHORT TO VOLTAGE 
STEERING COLUMN TELESCOPE MOTOR 

MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. ptc is ACTIVE 

Ignition on, engine not running. 

NOTE: If a DTC is set for B1D8D or B1D8E or both, perform the diagnostic procedure(s) before continuing. 
With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 


Move the Steering Column Telescope Switch to the Forward and Rearward positions several times, holding the 
switch in position for at least 2 seconds each time. 


With the Scan Tool, select View DTCs in the Memory Seat Module. 


Does the DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 14 
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2. (P157) TELESCOPE STEERING MOTOR FORWARD/REARWARD DRIVER CIRCUIT — TEST TO GROUND 


Turn the ignition off. 

Disconnect the Steering Telescope Motor harness connector. 

Turn the ignition on. 

Using a 12-volt test light connected to 12-volts, check the (P157) Tele- 
scope Steering Motor Forward/Rearward Driver circuit. 

Monitor the test light with the Steering Column Telescope Switch in the 
Forward position, the Rearward position and with the switch at rest. , 
The test light should be illuminated and bright only when the switch is 
in the Rearward position. 


Does the test light iluminate as described? 


Yes >> Goto 3 


No >> Go to 6 MOTOR- 
STEERING TELESCOPE 
(MEMORY} 
Baad 


3 (P953) TELESCOPE STEERING MOTOR COMMON CIRCUIT — TEST TO GROUND 
Using a 12-volt test light connected to 12~volis, check the (P9538) Tele- 


scope Steering Motor Common circuit. ee - 


Monitor the test light with the Steering Column Telescope Switch in the BAG 
Forward position, the Rearward position and with the switch at rest. 


The test light should be illuminated and bright when the switch is in the B+ ‘ 
Forward position and when the switch is at rest. 


NATURAL 


Does the test light illuminate as described? 


Yes >> Go to 4 
No >> Goto 9 


woTOR- 
STEERING TELESCOPE 
(MEMORY) Bsa rheae | 


Using a 12-volt test light connected to ground, check the (P157) Tele- 
scope Steering Motor Forward/Rearward Driver circuit. 


Monitor the test light with the Steering Column Telescope Switch in the 
Forward position, the Rearward position and with the switch at rest. 


The test light should be illurninated and bright only when the switch is 
in the Forward position. 


Does the test light illuminate as described? 
Yes >> Goto 5 
No >> Goto 6 
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5: (P953) TELESCOPE STEERING MOTOR COMMON CIRCUIT — TEST TO VOLTAGE 


Using a 12—volt test light connected to ground, check the (P953) Tele- 
scope Steering Motor Common circuit. 


Monitor the test light with the Steering Column Telescope Switch in the 
Forward position, the Rearward position and with the switch at rest. 


The test light should be illuminated and bright only when the switch is 
in the Rearward position. 


Does the test light illuminate as described? 
Yes >> Goto 12 
No >> Go to 9 
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6. (P157) TELESCOPE STEERING MOTOR FORWARD/REARWARD DRIVER CIRCUIT SHORT TO GROUND 


Turn the ignition off. 

Disconnect the Memory Seat Module (MSM) C1 connector. 

Turn the ignition on. 

Using a 12—volt test light connected to 12~volts, check the (P157) Tele- 
scope Steering Motor Forward/Rearward Driver circuit. 


Does the test light illuminate? 


Yes >> Repair the (P157) Telescope Steering Motor Forward/Rear- 


ward Driver circuit for a short to ground. 
No >> Go to 7 
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7. (P157) TELESCOPE STEERING MOTOR FORWARD/REARWARD DRIVER CIRCUIT OPEN 
Turn the ignition off. 
Measure the resistance of the (P157) Telescope Steering Motor For- 


ward/Rearward Driver circuit. ( ) 
Is the resistance above 5.0 ohms? ; : 


Yes >> Repair the (P157) Telescope Steering Motor Forward/Rear- 
ward Driver circuit for an open. 


No >> Go to 8 
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8. (P157) TELESCOPE STEERING MOTOR FORWARD/REARWARD DRIVER CIRCUIT SHORT TO VOLTAGE — 


Turn the ignition on. 


Measure the voltage of the (P157) Telescope Steering Motor Forward/ 
Rearward Driver circuit. 


is there any voltage present? 


Yes >> Repair the (P157) Telescope Steering Motor Forward/Rear- 
ward Driver circuit for a short to voltage. 


No >> Go to 13 
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9. (P953) TELESCOPE STEERING MOTOR COMMON CIRCUIT SHORT TO GROUND 


Turn the ignition off. 

Disconnect the Memory Seat Module (MSM) C1 connector. 

Turn the ignition on. 
Using a 12—volt test light connected to 12—volts, check the (P953) Tele- | 
scope Steering Motor Common circuit. Bt 


Does the test light illuminate? 


Yes >> Repair the (P953) Telescope Steering Motor Common cir- 
cuit for a short to ground. 


No >> Go to 10 
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Yes >> Repair the (P953) Telescope Steering Motor Common cir- 
cuit for an open. 
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1 Le (P953) TELESCOPE STEERING MOTOR COMMON CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (P953) Telescope Steering Motor Common 
circuit. 


is there any voltage present? 


Yes >> Repair the (P953) Telescope Steering Motor Common cir- 
cuit for a short to voltage. 


No >> Go to 13 


MOTOR. 
STEERING TELESCOPE 
(MEMORY) 


12. STEERING COLUMN TELESCOPE MOTOR 


Inspect the wiring ‘between the Memory Seat Module harness connector and the Steering Column Telescope Motor 
harness connector for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no 
problems are found, view repair. 


Repair 
Replace the Steering Column Telescope Motor in accordance with the Service Information. 


1 3. MEMORY SEAT MODULE (MSM) 


Inspect the wiring between the Memory Seat Module harness connector and the , Steering Column Telescope Motor 
harness connector for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no 
problems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


1 4. INTERMITTENT STEERING COLUMN TELESCOPE MOTOR CONTROL CIRCUIT PERFORMANCE DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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For a complete wiring diagram 


Refer to Section 8W. 
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Theory of Operation 


This DTC will set if movement in the Tilt Motor is requested and no motor movement is detected and only if failure 
counters are matured for both motor directions (up/down). If the motor becomes energized and there are no hall 
pulses recognized after motor activation, the MSM will de-energize the motor after 2 seconds. 
® When Monitored: 
When the motor is activated in either direction, until de-energized by the MSM. 


e Set Condition: 
No movement is detected in an activated motor for more than 2000 ms. 


Possible Causes 


INTERMITTENT STEERING COLUMN TILT MOTOR CONTROL CIRCUIT PERFORMANCE DTC 
(P153) TILT STEERING UP/DOWN DRIVER CIRCUIT OPEN 

(P153) TILT STEERING UP/DOWN DRIVER CIRCUIT SHORT TO GROUND 

{(P153) TILT STEERING UP/DOWN DRIVER CIRCUIT SHORT TO VOLTAGE 


(P953) STEERING MOTOR COMMON CIRCUIT OPEN 

{(P953) STEERING MOTOR COMMON CIRCUIT SHORT TO GROUND 
(P953) STEERING MOTOR COMMON CIRCUIT SHORT TO VOLTAGE 
STEERING COLUMN TELESCOPE MOTOR 

MEMORY SEAT MODULE (MSM) 


Diagnostic Test 


1. DTC is ACTIVE 

ignition on, engine not running. 
NOTE: If a DTC is set for B1D8D and/or B1D8E, perform the diagnostic procedure(s) before continuing. 
With the Scan Tool, select Clear Stored DTCs in the Memory Seat Module. 


Move the Steering Column Tilt Switch to the Forward and Rearward positions several times, holding the switch in 
position for at least 2 seconds each time. 


With the Scan Tool, select View DTCs in the Memory Seat Module. 
Does the DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 14 


2. (P153) TILT STEERING MOTOR UP/DOWN DRIVER CIRCUIT — TEST TO GROUND 


Turn the ignition off. 

Disconnect the Steering Tilt Motor harness connector. 

Turn the ignition on. 

Using a 12—volt test light connected to 12-volis, check the (P153) Tilt 
Steering Motor Up/Down Driver circuit. 

Monitor the test light with the Steering Column Tilt Switch in the Up 
position, the Down position and with the switch at rest. 

The test light should be illuminated and bright only when the switch is 
in the Down position. 


Does the test light illuminate as described? 


BLACK 


Yes >> Go to 3 


No >> Go to 6 MOTOR- 
STEERING TILT 
(MEH ORY} 


Bia7idet 
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3. (P953) TILT STEERING MOTOR COMMON CIRCUIT — TEST TO GROUND 


Using a 12—volt test light connected to 12—volts, check the (P953) Tilt 


Steering Motor Common circuit. 


Monitor the test light with the Steering Column Tilt Switch in the Up 
position, the Down position and with the switch at rest. 


The test light should be illuminated and bright when the switch is in the 
Up position and when the switch fs at rest. 


Does the test light illuminate as described? 


>> Go to 4 
>> Go to 9 


Yes 
No 


WOTOR- 
STEERING TILT 
(BEWORY} 


O197RG ie 


4. (P153) TILT STEERING MOTOR UP/DOWN DRIVER CIRCUIT- TEST TO VOLTAGE 


Using a 12~volt test light connected to ground, check the (P153) Tilt 
Steering Motor Up/Down Driver circuit. 

Monitor the test light with the Steering Column Tilt Switch in the Up 
position, the Down position and with the switch at rest. 

The test light should be illuminated and bright only when the switch is 
in the Up position. 


Does the test light illuminate as described? 


>> Goto 5 
>> Go to 6 


Yes 
No 


L 


wOTOR- 
STEERING TILT 
[MEMORY] 
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5 . (P953) TILT STEERING MOTOR COMMON CIRCUIT — TEST TO VOLTAGE 


Using a 12-volt test light connected to ground, check the (P953) Tilt 
Steering Motor Common circuit. 

Monitor the test light with the Steering Column Tilt Switch in the Up 
position, the Down position and with the switch at rest. 

The test light should be illuminated and bright only when the switch is 
in the Down position. 


r 


Does the test light illuminate as described? 


>> Go to 12 
>> Go to 9 


Ves 
No 


woTOR- 
STEERING TILT 
(MEW ORY) 
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6. (P153) TILT STEERING MOTOR UP/DOWN DRIVER CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Memory Seat Module (MSM) C1 connector. 
Turn the ignition on. 


Using a 12-volt test light connected to 12—volts, check the (P153) Tilt 
Steering Motor Up/Down Driver circuit. 


Does the test light illuminate? 


Yes >> Repair the (P153) Tilt Steering Motor Up/Down Driver cir- 
cuit for a short to ground. 


No >> Go to 7 


motor. 
STEERING TILT 
(MEMORY) 


BGT ENG? 


re (P153) TILT STEERING MOTOR UP/DOWN DRIVER CIRCUIT OPEN 


Turn the ignition off. 


Measure the resistance of the (P153) Tilt Steering Motor Up/Down 
Driver circuit. 


r 


is the resistance above 5.0 ohms? 


Yes >> Repair the (P153) Tilt Steering Motor Up/Down Driver cir- 
cuit for an open. 


No >> Go to 8 


linn: WOTOR- 


STEERING TILT 
MODULE. (MEMORY) 
MEWORY 
SEAT C4 


SiST BREET | 
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8. (P7153) TILT STEERING MOTOR UP/DOWN DRIVER CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (P153) Tilt Steering Motor Up/Down Driver 
circuit. 

is there any voltage present? 


Yes >> Repair the (P15) Tilt Steering Motor Up/Down Driver cir- 


cuit for a short to voltage. 
No >> Goto 13 


MOTOR. 
STEERING TILT 
(MEMORY) 


BigT88TS 


9. (P953) TILT STEERING MOTOR COMMON CIRCUIT SHORT TO GROUND 


Turn the ignition off. 
Disconnect the Memory Seat Module (MSM) C1 connector. 
Turn the ignition on. 
Using a 12-volt test light connected to 12—volts, check the (P953) Tilt 
Steering Motor Common circuit. 
Does the test light illuminate? 


Yes >> Repair the (P953) Tilt Steering Motor Common circuit for a 


short to ground. 
No >> Go to 10 
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1 0. (P953) TILT STEERING MOTOR COMMON CIRCUIT OPEN 


Turn the ignition off. 
Measure the resistance of the (P953) Tilt Steering Motor Common cir- 
cuit. 


Is the resistance above 5.0 chms? 


Yes >> Repair the (P953) Tilt Steering Motor Common circuit for an 
open. 


No >> Go to 11 
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1 1 . (P953) TILT STEERING MOTOR COMMON CIRCUIT SHORT TO VOLTAGE 


Turn the ignition on. 
Measure the voltage of the (P953) Tilt Steering Motor Common circuit. 


Is there any voitage present? 


Yes >> Repair the (P953) Tilt Steering Motor Common circuit for a 
short to voltage. 


No >> Go to 13 
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Al 2. STEERING COLUMN TILT MOTOR 


Inspect the wiring between the Memory Seat Module harness connector and the Steering Column Tilt Motor harness 
connector for a short to ground or to any other circuit. lf any problems are found, repair as necessary. If no prob- 
lems are found, view repair. 


Repair 
Replace the Steering Column Tilt Motor in accordance with the Service Information. 


1 3. MEMORY SEAT MODULE (MSM) 


inspect the wiring between the Memory Seat Module harness connector and the Steering Column Tilt Motor harness 
connector for a short to ground or to any other circuit. If any problems are found, repair as necessary. If no prob- 
lems are found, view repair. 


Repair 
Replace the Memory Seat Module (MSM) in accordance with the Service Information. 


| 4, INTERMITTENT STEERING COLUMN TILT MOTOR CONTROL CIRCUIT PERFORMANCE DTC 


The conditions necessary to set this DTC are not present at this time. 

While monitoring the scan tool data relative to this circuit, wiggle test the component and connectors and move the 
switch to each position. 

Look for the data to change other than as expected or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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B2225-—Steering Control Module INTERNAL 


For a complete wiring diagram Refer to Section 8W. 


« When Monitored: 
Continuously. 


e Set Condition: 
The Steering Control Module (SCM) detects an internal failure. 


Possible Causes 


STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1 . STEERING CONTROL MODULE (SCM) 
The Steering Control Module (SCM) is reporting internal errors. 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Horn Switch is connected to the Right Steering Switch. The switching status is transferred to the Steering Con- 
trol Module (SCM) by way of the LIN bus, a serial sub-bus. The SCM converts the data to CAN(B) and sends the 
message to the corresponding module on the bus. 
e When Monitored: 
Continuously with the ignition on. 


« Set Condition: 
The Steering Control Module senses that the Horn Switch is in the Set position for greater than 50 seconds. 


Possible Causes 


INTERMITTENT HORN SWITCH INPUT CIRCUIT/PERFORMANCE DTC 


(X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO (X903) HORN SWITCH RETURN CIRCUIT 


(X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO GROUND 
HORN SWITCH 

RIGHT STEERING SWITCH 

STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pTc Is ACTIVE 


NOTE: if P0562-BATTERY VOLTAGE LOW or P0563-BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

ignition on, engine not running. 

With the Scan Tool, select View DTCs in ithe Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Goto 2 
No >> Goto 7 


2. (X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO (X903) HORN SWITCH RETURN CIRCUIT 


Turn the ignition off. 
Remove the Driver Airbag in accordance with the Service information. 
Disconnect the Horn Switch harness connector. 
Disconnect the Right Steering Switch harness connector. 
NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Horn Switch and the Right Steering 
Switch for a short to ground or any other circuit. 
Measure the resistance between the (X3) Horn Switch circuit and the 
(X903) Horn Switch Return circuit. 

Is the resistance below 5.0 ohms? 


Yes >> Repair the (X3) Horn Switch circuit for a short to the (X903) 
Horn Switch Return circuit. 


== i/ 


3 oo 
2 Pay 
BLACK (0) 


sWircH- 
HORE i 


WEdZango 


Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
BODY VERIFICATION TEST - VER 3). 


No >> Gotos3 


LX 
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o: (X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO GROUND 


NOTE: Before proceeding, thoroughly inspect the wiring harness 
and connectors between the Horn Switch and the Right Steering 
Switch for a short to ground or to any other circuit. 

Measure the resistance between the (X3) Horn Switch circuit at the har- 
ness connector to the Right Switch and ground (include the metal cas- 
ing at the back side of the Airbag). 


is the resistance below 5.0 ohms? 


Yes >> Repair the (X3) Horn Switch circuit for a short to ground. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
BODY VERIFICATION TEST - VER 14). SWITCH. 


No >> Goto4 HORN ; 


S13tabas 


4. HORN SWITCH 


Measure the resistance between the (X3) Horn Switch circuit and the 
(X803) Horn Switch Return circuit at the harness connector to the horn 
switch. 


Is the resistance below 5.0 ohms? 
Yes >> Replace the Horn Switch in accordance with the Service 
information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
BODY VERIFICATION TEST - VER 4). 


No >> Goto 5 


SWITCH: 
2 HORN ' | 


81dh bee 


5. RIGHT STEERING SWITCH 

Turn the ignition off. 

Replace the Right Steering Switch in accordance with the Service Information. 

Turn the ignition on. 

NOTE: The C206 (LIN bus) connector must be connected for this test. 

Press and release the Horn Switch several times. 

With the Scan Tool, Clear Stored DTCs in the Steering Control Module. 

With the Scan Tool, select Data Display and view the Horn switch data. 

While monitoring the Horn switch data, press and release the Horn Switch several times. 


Does the Horn switch data change from Set to Not Set when the switch is pressed and released? 


Yes >> Test Complete. 
No >> Go to 6 
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6. STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


Perform the BODY VERIFICATION TEST-VER 1. (Refer to BODY VERIFICATION TEST - VER 1). 


rs INTERMITTENT HORN SWITCH INPUT CIRCUIT/PERFORMANCE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan too! data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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e When Monitored: 
Continuously. 


e Set Condition: 
Whenever the CAN C Bus (+) or CAN C Bus (-) is open, shorted to voltage or shorted to ground. 


Possible Causes 


CAN C BUS DTCs SET IN FRONT CONTROL MODULE 


(D65) CAN C BUS (+) CIRCUIT OPEN 
(D64) CAN C BUS (-) CIRCUIT OPEN 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


ignition on, engine net running. 

With the scan tool, select Clear Stored DTCs in the Steering Control Module. 

Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the Scan Tool, select View DTCs in the Steering Control Module. 


Does the DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Goto 6 


2. CAN C BUS DTCs SET IN FRONT CONTROL MODULE 


With the Scan Tool, select View DTCs in the Front Control Module (FCM). 
Are there any active CAN C Bus DTCs? 
Yes >> Refer to 8 — ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING fer 
diagnostic procedures and for further possible causes. 
No >> Goto 3 


3. (D65) CAN C BUS (+) CIRCUIT OPEN 


Turn the ignition off. 
Disconnect the Steering Control Module harness connector. 
Disconnect the Front Control Module C1 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the Steering Control Module harness connector 
and the Front Control Module C1 harness connector. 
Is the resistance above 2.0 chms? 


Yes >> Repair the (D65) CAN C Bus (+) circuit for an open. 
No >> Go to 4 
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4. (D64) CAN C BUS (-) CIRCUIT OPEN 


Measure the resistance of the (D64) CAN C Bus (-) circuit between the Steering Control Module harness connector 
and the Front Control Module C1 harness connector. 


Is the resistance above 2.0 ohms? 


Yes >> Repair the (064) CAN C Bus (-) circuit for an open. 
No >> Go to § 


5. STEERING CONTROL MODULE (SCM) 


Inspect the wiring between the Steering Control Module harness connector and the Front Control Module harness 
connector. If any problems are found, repair as necessary. If no problems are found, view repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


6. INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tooj data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 


LX 
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For a complete wiring diagram Refer to Section 8W. 
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® When Monitored: 
Continuously. 
e Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) is open, shorted to voltage or shorted to ground. 


Possible Causes 


INTERMITTENT CAN B BUS CIRCUIT DTC 
CAN B BUS DTCs SET IN FRONT CONTROL MODULE 


(D55) CAN B BUS (+) CIRCUIT OPEN 
(D54) CAN B BUS (-) CIRCUIT OPEN 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. pTc 1s ACTIVE 

Ignition on, engine not running. 

With the scan tool, select Clear Stored DTCs in the Steering Control Module. 

Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the Scan Tool, select View DTCs in the Steering Control Module. 


Does the DTC reset and/or remain active? 


Yes >> Go to 2 
No >> Go to 6 


2. CAN B BUS DTCs SET IN FRONT CONTROL MODULE 
With the Scan Tool, select View DTCs in the Front Control Module (FCM). 
Are there any active CAN B Bus DTCs? 


Yes >> Refer to 8 — ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 


No >> Go to 3 


3: (D55) CAN B BUS (+) CIRCUIT OPEN 


Turn the ignition off. 

Disconnect the Steering Control Module harness connector. 

Disconnect the Front Control Module C1 harness connector. 

Measure the resistance of the (D55) CAN B Bus (+) circuit between the Steering Control Module harness connector 
and the Front Control Module C1 harness connector. 


Ig the resistance above 2.0 ohms? 


Yes >> Repair the (D55) CAN B Bus (+) circuit for an open. 
No >> Go to 4 
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and the Front Control Module C1 harness connector. 
Is the resistance above 2.0 ohms? 


Yes >> Repair the (054) CAN B Bus (-) circuit for an open. 
No >> Goto 5 


5. STEERING CONTROL MODULE (SCM) 


inspect the wiring between the Steering Control Module harness connector and the Front Control Module harness 
connector. lf any problems are found, repair as necessary. If no problems are found, view repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


6. INTERMITTENT CAN B BUS CIRCUIT DTC 


The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE SYSTEM (ABS) 
CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1 . LOST COMMUNICATION WITH ANTI-LOCK BRAKE SYSTEM (ABS) CONTROL MODULE 


The Steering Control Module (SCM) is reporting that network communication has been lost with the ABS Control 
module. 


View repair. 


Repair 
Refer to 8 —- ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W. 
Diagnostic Test 


| . LOST COMMUNICATION WITH FRONT CONTROL MODULE (FCM) 


The Steering Control Module (SCM) is reporting that network communication has been lost with the Front Control 
Module (FCM). 


View repair. 


Repair 
Refer to 8 — ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0155-LOST COMMUNICATION WITH CLUSTER / CCN 

For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 


1 . LOST COMMUNICATION WITH INSTRUMENT CLUSTER (CCN) 


The Steering Control Module (SCM) is reporting that network communication has been lost with the Instrument 
Cluster (CCN). 


View repair. 


Repair 
Refer to 8 — ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0212—-LOST COMMUNICATION WITH STEERING COLUMN CONTROL MODULE 


For a complete wiring diagram Refer to Section 8W. 


Diagnostic Test 


1 « LOST COMMUNICATION WITH STEERING COLUMN CONTROL MODULE 


The Memory Seat Module (MSM) is reporting that network communication has been lost with the Steering Control 
Module (SCM). 


View repair. 


Repair 
Refer to 8 — ELECTRICAL/ELECTRONIC CONTROL MODULES — DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U1109—LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS 


For a complete wiring diagram Refer to Section 8W. 


Theory of Operation 
The Steering Wheel Control Switch status is transferred to the Steering Control Module (SCM) by way of the LIN 
bus, a serial sub-bus. The SCM converts the data to CAN and sends the messages to the corresponding module(s) 
on the bus. 
« When Monitored: 
Continuously with the ignition on. 
* Set Condition: 
There is no response from the Steering Column Control (LIN) Switch for 10 ms. 


LIN BUS WIRING AND CONNECTORS 


CLOCKSPRING 
RIGHT STEERING SWITCH 
STEERING CONTROL MODULE (SCM) 


Diagnostic Test 


1. ptc Is ACTIVE 


NOTE: if POS62~BATTERY VOLTAGE LOW or P0563~BATTERY VOLTAGE HIGH is set along with this DTC, 
diagnose the battery voltage DTC first. 

Ignition on, engine not running. 

With the Scan Tool, select View DTCs in the Steering Control Module. 


is the DTC status Active at this time? 


Yes >> Go to2 
No >> Go to 6 


2. LIN BUS WIRING AND CONNECTORS 


Turn the ignition off. 
Remove the Driver Airbag in accordance with the Service information. 
NOTE: Before proceeding, thoroughly inspect the wiring harness and connectors between the Clockspring 
and the Right Steering Switch for a short to ground or any other circuit. 
Disconnect the Right Steering Switch harness connector. 
Disconnect the C206 harness connector. 
Measure the resistance of the following LIN Bus circuits: 
« The (D500) LIN Bus circuit between the Right Steering Switch harness connector and the C206 harness con- 
nector (Steering Pad side). 
e The (D501) LIN Bus Slave Return circuit between the Right Steering Switch harness connector and the C206 
harness connector (Steering Pad side). 
e The (D502) LIN Bus Slave Feed circuit between the Right Steering Switch harness connector and the C206 
harness connector (Steering Pad side). 


is the resistance above 5.0 ohms for any of the LIN Bus circuits? 


Yes >> Repair the LIN Bus circuit(s) for an open. 
No >> Go to 3 
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3. CLOCKSPRING 


Remove the Clockspring in accordance with the Service Information. 
Measure the resistance of the following LIN Bus circuits: 
* The (D500) LIN Bus circuit between the Clockspring connector to the SCM and the C206 harness connector 
(Clockspring side). 
* The (D501) LIN Bus Slave Return circuit between the Clockspring connector to the SCM and the C206 har- 
ness connector (Clockspring side). 
* The (D502) LIN Bus Slave Feed circuit between the Clockspring connector to the SCM and the C206 harness 
connector (Clockspring side). 
is the resistance above 5.0 ohms for any of the LIN Bus circuits? 


Yes >> Repair the LIN Bus circuit(s) for an open. 
No >> Go to 4 


4. RIGHT STEERING SWITCH 


Replace the Right Steering Switch i in accordance with ‘the Service Information. 
Reconnect the Clockspring. 
Reconnect the C206 (LIN Bus) connector. 
Turn the ignition on. 
With the scan tool, select Clear Stored DTCs in the Steering Contro! Module. 
With the scan tool, select View DTCs in the Steering Control Module. 

Does the DTC reset? 


Yes >> Goto5 
No >> Test complete. 


5: STEERING CONTROL MODULE (SCM) 


View repair. 


Repair 
Replace the Steering Control Module (SCM) in accordance with the Service Information. 


6. INTERMITTENT LOST COMMUNICATION WITH LIN STEERING WHEEL CONTROLS DTC 


The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 


Were any problems found? 


Yes >> Repair as necessary. 
No >> Test complete. 
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COLUMN SERVICE INFORMATION 
DESCRIPTION 


The tilt, telescoping and electronic telescoping steer- 
ing column (5) has been designed to be serviced as 
an assembly (including the intermediate shaft (10)); 
less wiring, switches, shroud, steering wheel, etc. 
Most steering column components can be serviced 
without removing the steering column from the vehicle. 


The steering column used on rear-wheel-drive (RWD) 
vehicles is not interchangeable with the steering col- 
umn used on all-wheel-drive (AWD) vehicles. 


The steering column (1) for right-hand drive (RHD) 
models is similar to the left-hand drive column, except 
that it has a separate, serviceable intermediate shaft 
(3) and a shaft lock module (2). The RHD steering col- 
umn does not telescope. 
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A column shift type steering column is available on 
RWD fleet vehicles for police use only. This steering 
column (1) has an add-on type gear shift mechanism 
(3) attached to the right side of the steering column. 
Like the RHD steering column, this column does not 
telescope. 


Beside the components serviced on the standard 
steering column, the serviceable components on this 
column include the gear shift lever. All other compo- 
nents are serviced as part of the steering column. Do 
not attempt disassembly of the gear shift mechanism. 


The gear shift lever on the column shift steering col- H 
umn includes switches for autostick. These switches 
are not replaceable. They are serviced with the gear 
shift lever. 


1 
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When servicing any component of the steering column, refer to Restraints and observe all WARNINGS and CAU- 
TIONS. (Refer to 8 - ELECTRICAL/RESTRAINTS - WARNING) 

WARNING: The airbag system is a sensitive, complex electro-mechanical unit. Before attempting to diag- 
nose, remove or install the airbag system components you must first disconnect and isolate the battery 
negative (ground) cable. Then wait two minutes for the system capacitor to discharge. Failure to do so 
could result in accidental deployment of the airbag and possible personal injury. The fasteners, screws, and 
bolts, originally used for the airbag components, have special coatings and are specifically designed for the 
airbag system. They must never be replaced with any substitutes. Anytime a new fastener is needed, 
replace with the correct fasteners provided in the service package or fasteners listed in the parts books. 


CAUTION: Do not hammer on steering column shaft. This may cause damage to the column internally. 


NOTE: When servicing the steering wheel after removing the old bolt, a NEW bolt must be used when 
installing. 


NOTE: When servicing the steering coupler a NEW bolt must be used when installing. 


DIAGNOSIS AND TESTING 
STEERING COLUMN 


if the vehicle is involved in a front end collision or the air bag has deployed or both, the steering column must be 
replaced. 


REMOVAL 
COLUMN 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 


restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


NOTE: If steering column being removed is an electric telescoping column and it is being reused, place 
column in mid-tilt position before removal to ease installation. 


1. Position the front wheels straight-ahead. 
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2. Fully extend or pull out adjustable steering column. 
3. Disconnect the negative (ground) cable from the battery. 


4. Remove the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - REMOVAL). 


LB EU FERE ¢ 
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5. Remove the steering wheel retainer bolt (2), then 
slide the steering wheel (1) off the shaft. 


8145tfab 


6. Remove the steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - REMOVAL) 

7. Remove the steering column opening reinforce- 
ment (1). 
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8. Loosen at least one clockspring screw (1) to pre- 
vent the clockspring from unwinding. 


9. Back out the set screw (1) through the access hole 
(3) in the steering column control module (SCCM) 
(2) securing the multi-function SCCM assembly. 


10. Pull the SCCM assembly (1) off the steering coi- 
umn shaft. 
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11. Manual tilt and telescoping columns — Unsnap and —_ a 
move the adjustment handle locking tab (3) for- 
ward as shown unlatching the handie (2) from the 
column. 
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12. Remove three roll top shroud mounting screws 
and remove roll top shroud (1) along with manual 
tilttelescope handle (3) (if equipped). 
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13. Remove the two retaining nuts (1) at the bulkhead 
(2) for the steering column. 

14. Remove the instrument cluster assembly. (Refer 
to 8 - ELECTRICALANSTRUMENT CLUSTER - 
REMOVAL) 


8137 28et 
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15. 


16. 


17. 
18. 


19. 


20. 


Depress the tabs on the rear of the column wiring 
harness connector and remove the connector 
from the steering column. 


Raise and support vehicle. (Refer to LUBRICA- 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


Remove the pinch bolt (4) at the lower coupling 
shaft (5). 

Slide the steering shaft (3) out of the lower cou- 
pling shaft (5). 

Lower vehicle. 


lf equipped with electronic telescoping column, 
remove the screws (3) mounting the brace (1) to 
the steering column (2) and support beam 
bracket. 


| 
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21. Remove the lower steering column mounting pivot 
bolt and nut (2). 


CAUTION: When handling the steering column use 
care to avoid holding the column by any part of 
the tilttelescope mechanism or by the shaft boot. 
The column should be held by its mounting 
bracket and the shaft by the exposed portions. 


22. Remove the two upper mounting screws (1) from 
the steering column (2). 


23. Remove the steering column assembly from the 
vehicle. 


24, Transter remaining parts if necessary to the new 
column. 


COLUMN - COLUMN SHIFT 
WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 


restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


1. Position the front wheels straight-ahead. 
2. Disconnect the negative (ground) cable from the battery. 
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3. Remove the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - REMOVAL). 


81451fa7 


4. Remove the steering wheel retainer bolt (2), then 
slide the steering wheel (3) off the steering column 
(1) shaft. 


816b1d91 
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5. Remove the steering column opening cover. (Refer to 23 - BODY/NSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - REMOVAL) 
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6. Remove the steering column opening reinforce- 
ment (1). 


7. Loosen at least one clockspring screw (1) to pre- 
vent the clockspring from unwinding. 
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8. Back out the set screw (1) through the access hole 
(3) in the steering column control module (SCCM) 
(2) securing the multi-function SCCM assembly. 
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9. Pull the SCCM assembly (1) off the steering col- 
umn shaft. 
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10. Disconnect the 10-Way electronic shift module 
wiring connector (4). 
11. Disconnect the autostick wiring connector (1). 


12. Remove the wiring tie strap (2) securing the 
autostick wiring to the column. 
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13. Unsnap the gear shift lever boot (2) from the clus- 
ter bezel (3). Slide the boot up the gear shift lever 
(1), away from the bezel. 


14. Remove the gear shift lever mounting screw (1). 


15. Slide the gear shift lever (2) out of the column 
shift mechanism. 


16. Remove the cluster bezel. (Refer to 23 - BODY/ 
INSTRUMENT PANEL/CLUSTER BEZEL - 
REMOVAL) 


17. Unsnap and move the adjustment handle locking 
tab (3) forward as shown unlatching the handle 
(2) from the column. 
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18. Remove the three roll top shroud mounting 
screws and remove the roll top shroud (1) along 
with the manual tilt/telescope handle (3). 


19. Remove the two retaining nuts (1) at the bulkhead 
(2) for the steering column. 

20. Remove the instrument cluster assembly. (Refer 
to 8 - ELECTRICALINSTRUMENT CLUSTER - 
REMOVAL) 


21. Depress the tabs on the rear of the column wiring 
harness connector and remove the connector 
from the steering column. 
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22. 


23. 


24. 


25, 
26. 


27. 


28. 


Disconnect the shift cable (2) at the shift mecha- 
nism (1). 

Remove the shift cable (2) from the mounting 
bracket (3). 

Raise and support the vehicle. (Refer to LUBRI- 
CATION & MAINTENANCE/HOISTING - STAN- 
DARD PROCEDURE) 


Remove the pinch bolt (4) at the lower coupling 
shaft (5). 

Slide the steering shaft (3) out of the lower cou- 
pling shaft (5). 

Lower vehicle. 


Remove the lower steering column mounting pivot 
bolt and nut (2). 
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CAUTION: When handling the steering column use [ 
care te avoid holding the column by any part of 
the tilt/telescope mechanism or by the shaft boot. 
The column should be held by its mounting 
bracket and the shaft by the exposed portions. 


29. Remove the two upper mounting screws (1) from 
the steering column (2). 


30. Remove the steering column assembly from the vehicle. 
31. If necessary, transfer any parts to the new column. 


COLUMN - RHD 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


1. Position the front wheels straight-ahead. 
2. Disconnect the negative (ground) cable from the battery. 


3. Remove the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - REMOVAL). 
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4. Remove the steering wheel retainer bolt (2), then 
slide the steering wheel (3) off the steering column 
(1) shaft. 


| &16b1d91 


5. Remove the steering column opening cover (1). 
(Refer to 23 - BODY/NSTRUMENT PANEL/ 
STEERING COLUMN OPENING COVER - 
REMOVAL) | 


6. Remove the steering column opening reinforce- 
ment (3). 
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7. Remove two left side parking brake lever mounting 
nuts (8) and loosen the right lower mounting nut 
(5). Remove the lever from the studs (, 3) and 
move it down, away from the column. 


8. Loosen any one of the three clockspring screws 
(1). The others may be left in. 
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9. Back out the set screw (1) through the access hole 
(3) in the steering column control module (SCCM) 
(2) securing the multi-function SCCM assembly. 


\ 8188acch 


10. Pull the SCCM assembly (1) off the steering col- 
umn shaft. 


masons 

11. Remove the instrument cluster bezel. (Refer to 23 - BODY/INSTRUMENT PANEL/CLUSTER BEZEL - 
REMOVAL) 

i2. Unsnap and move the adjustment handle locking 
tab (3) forward as shown unlatching the handle 
(2) from the column. 
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13. Remove the three roll top shroud mounting 
screws and remove the shroud (1). 


LX 


8137844e 


14. Remove the instrument cluster assembly. (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - REMOVAL) 


15. Depress the tabs on the rear of the column wiring 
harness connector and remove the connector 
from the steering column. 


16. Remove the pinch bolt (8) securing the intermedi- 
ate shaft to the steering column shaft (1). 

17. Slide the intermediate shaft (2) off the steering 
column shaft (1). 
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18. Remove the lower steering column mounting pivot 
bolt and nut (2). 


CAUTION: When handling the steering column use 
care to avoid holding the column by any part of 
the tilt/telescope mechanism. The column should 
be held by its mounting bracket. 


19. Remove the two upper mounting screws (1) from 
the steering column (2). 


20. Remove the steering column assembly from the 
vehicle. 


21. Transfer any remaining parts if necessary to the 
new column. 


INSTALLATION 
COLUMN 
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WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 


and possible personal injury. 


CAUTION: When handling the steering column use care to avoid holding the column by any part of the 
tilt/telescope mechanism or by the shaft boot. The column should be held by its mounting bracket and the 


shaft by the exposed portions. 


CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


NOTE: New bolts must be used for installation. 
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1. Position the steering column (2) on the instrument 
panel and loosely install the upper mounting 
screws (1). 


2. Firmly slide the steering column upward against the 
instrument panel and loosely install the pivot bolt 
and nut (2). 
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3. Tighten the steering column upper mounting , _ _ 
screws (1) to 30 N-m (22 ft. Ibs.). 


ao 
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ed 
4. Tighten the pivot bolt (2) to 30 N.m (22 ft. ibs.). 
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5. H equipped with electronic telescoping column, 
install the screws (3) fastening the brace (1) to the 
steering column (2) and support beam bracket. 
First, tighten mounting screw at the column to 29 
N-m (21 ff. lbs.). Then, tighten mounting screw at 
the support beam to 12 N-m (106 in. Ibs.). 


CAUTION: When handling the steering column, 
care must be taken not to squeeze the boot or dis- 
tort the seal to the body. 


6. Center the boot for the steering column at the bulk- 
head (2). Install and tighten the two mounting nuts 
(1) to 7 N-m (62 in. Ibs.). 

7. Raise and support vehicle. 


8. Check and make sure plastic collar (2) on column 
shaft is engaged in groove within boot (1). 
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9. Align the pin on the steering shaft with the nut in 
the lower coupling shaft and slide the steering shaft 
(3) into the lower coupling (5). 

10. Install a NEW pinch bolt (4). Tighten pinch bolt to 

31 Nem (23 ft. Ibs.). 


11. Lower the vehicle. 
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12. Install the steering column wiring harness connector into the holder on the steering column. Make sure the 
connector is captured in the holder. 
13. Install the instrument cluster. (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - INSTALLATION) 


14. Position the roll top shroud (1} and install the 
three mounting screws. 
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15. Manual tilt and telescoping columns — Position the 
manual adjustment handle (2) over the column 
adjustment pin and rotate the locking tab (3) rear- 
ward as shown latching the handle to the column. 
Make sure the tab snaps into locked position. 


16. Install the SCCM assembly (1) onto the steering 
column. 


17. Tighten the set screw (1) securing the SCCM 
assembly (2). 
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18. Tighten clockspring screw(s) (1) that were backed a - - 14 = 
out to keep the clockspring from unwinding. —— poy (1) 


Src B135aact 


19. Install the steering column opening reinforcement 


(1). 
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20. Install the steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - INSTALLATION) 


21. Align the spline on the steering wheel hub to 
shaft. 
22. Install the steering wheel (1) and install a NEW 


retainer bolt (2). Tighten the bolt to 70 N-m (52 ft. 
ibs.). 
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23. Install the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION) 

24. Install the negative battery terminal on the battery. 
It is important that this is performed properly 
(including calibration of steering angle sensor if 
equipped with ESP). (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM - STANDARD PROCEDURE) 


CAUTION: if the steering wheel is excessively off- 
center while driving, outside of Chassis specifica- 
tions, inadvertent ESP activations may occur on a 
vehicle so equipped. 


25. Test the operation of the horn, lights and any 
other functions that are steering column operated. 
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COLUMN - COLUMN SHIFT 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


CAUTION: When handling the steering column use care to avoid holding the column by any part of the 
tilt/telescope mechanism or by the shaft boot. The column should be held by its mounting bracket and the 
shaft by the exposed portions. 


CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


NOTE: New bolts must be used for installation. 


1. Firmly slide the steering column upward against the 
instrument panel and loosely install the pivot bolt 
and nut (2). | 
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2. Raise the steering column assembly (2) into place 
on the instrument panel and install the upper 
mounting screws (1). Tighten the steering column 
upper mounting screws (1) to 30 N-m (22 ft. Ibs.). 


3. Tighten the pivot bolt (2) to 30 N-m (22 ft. Ibs.). 
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CAUTION: When handling the steering column, 
care must be taken not to squeeze the boot or dis- 
tort the seal to the body. 


4, Center the boot for the steering column at the bulk- 
head (2). Install and tighten the two mounting nuts 
(1) to 7 N-m (62 in. Ibs.). 

5. Raise and support the vehicle. 
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6. Check and make sure the plastic collar (2) on the 
column shaft is engaged in the groove within the 
boot (1). 
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7. Align the pin on the steering shaft with the nut in 
the lower coupling shaft and slide the steering shaft 
{3) into the lower coupling (5). 

8. Install a NEW pinch bolt (4). Tighten pinch bolt to 
31 N-m (23 ft. Ibs.). | 


9. Lower the vehicle. 
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10. 


1i. 


12. 


13. 


14. 
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Install the shift cable (2) in the mounting bracket 
(3). 
Connect the shift cable (2) to the shift mechanism 


(1). 
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install the steering column wiring harness connector into the holder on the steering column. Make sure the 


connector is captured in the holder. 


install the instrument cluster (but not cluster bezel). (Refer to 8 - ELECTRICAL/INSTRUMENT CLUSTER - 


INSTALLATION) 


Position the roll top shroud (1) and install the 
three mounting screws. 


8197844e 
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15. Position the manual adjustment handle (2) over 
the column adjustment pin and rotate the locking 
tab (3) rearward as shown latching the handle to 
the colurnn. Make sure the tab snaps into locked 
position. 

16. Install the cluster bezel (3). (Refer to 23 - BODY/ 
INSTRUMENT PANEL/CLUSTER BEZEL - 
INSTALLATION) 


17. Slide the gear shift lever (2) into the column shift 
mechanism. 


NOTE: Before installing gear shift lever mounting 
screw, clean screw threads and apply Mopar® 
Lock & Seal Adhesive or equivalent. 


18. Line up the threaded hole in the lever with the 
hole in the shift mechanism and install the gear 
shift lever mounting screw (1). Tighten the screw 
to 12 N-m (106 in. Ibs.). 


19. Route the autostick wiring down the right side of 
the column and secure to the column using a wir- 
ing tie strap (2). 

20. Connect the autostick wiring connector (1). 

21. Connect the 10-Way electronic shift module wiring 
connector (4). 


BiBeckeS | 
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22. Slide the gear shift lever boot down gear shift 
lever (1) and snap it into place on the cluster 


bezel (3). 


23. Install the SCCM assembly (1) onto the steering 
column. 


24. Tighten the set screw (1) securing the SCCM 
assembly (2). 
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25. Tighten clockspring screw(s) (1) that were backed 
out to keep the clockspring from unwinding. 


26. Install the steering colurnn opening reinforcement 


(1). 
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27. Install the steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN 


OPENING COVER - INSTALLATION) 
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28. Align the spline on the steering wheel hub to the 
shaft. 


29. Install the steering wheel (3) and install a NEW 
retainer bolt (2). Tighten the bolt to 70 N-m (52 ft. 
ibs.). 


816b1091 


30. Install the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION) 


31. Install the negative battery terminal on the battery. 
lt is important that this is performed properly 
{including calibration of steering angle sensor if 
equipped with ESP). (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM - STANDARD PROCEDURE) 


CAUTION: If the steering wheel is excessively off- 
center while driving, outside of Chassis specifica- 
tions, inadvertent ESP activations may occur on a 
vehicle so equipped. 


32. Test the operation of the gear shift lever, switches, 
horn, lights and any other functions that are steer- 
ing column operated. 


8145 11a7 
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COLUMN - RHD 


CAUTION: When handling the steering column use care to avoid holding the column by any part of the 
tilt/telescope mechanism. The column should be held by its mounting bracket. 


CAUTION: Ail fasteners must be torqued to specification to ensure proper operation of the steering column. 


NOTE: New bolts must be used for column installation. 
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CAUTION: Do not attempt to transfer the shaft 
lock module from one steering column to another. 


1. ff the steering column being installed is a NEW col- 
umn, a NEW shaft lock module must be installed 
on the bottom of the column. To instail the shaft 
lock module perform the following: 


a. Align the engagement and slide tabs integral to 
the housing of the shaft lock module (1) with 
the slots and channels in the mounting bracket 
(3) on the steering column (2). 


b. Slide the module toward the top of the column 
far enough for the spring clips on the module 
to engage the bracket. 


NOTE: Once the column has been installed, the 
new module MUST be initialized using a diagnos- 
tic scan tool before the vehicle can be operated. 


2. Position the steering column (2) on the instrument 
panel and loosely install the upper mounting 
screws (1). 


Lx 
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3. Firmly slide the steering column upward against the 
instrument panel and loosely install the pivot bolt 
and nut (2). 


4. Tighten the steering column upper mounting 
screws (1) to 30 N-m (22 ft. lbs.). 
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5. Tighten the pivot bolt (2) to 30 N-m (22 ft. Ibs.). 


6. Align the intermediate shaft upper coupling (3) with 
the steering column shaft plastic alignment fin (2), 
then carefully slide the intermediate shaft onto the 
column shaft (1). 


i 
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7. Install a NEW steering intermediate shaft pinch bolt 
(3). Tighten the pinch bolt to 31 N-m (23 ft. Ibs.). 


8. Install the steering column wiring harness connec- 
tor into the holder on the steering column. Make 
sure the connector is captured in the holder. 

9. Install the instrument cluster assembly. (Refer to 8 - 


ELECTRICALINSTRUMENT CLUSTER ; 
INSTALLATION) 


816a8cd1 
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10. Place the roll top shroud (1) over the steering col- 
umn (2). 


11. Install the three shroud mounting screws (2). 


12. Position the manual adjustment handle (2) over = paca Pt sects a. 
the column adjustment pin and rotate the locking 
tab (3) rearward as shown latching the handle to 
the column. Make sure the tab snaps into locked 
position. 
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13. Install the instrument cluster bezel. (Refer to 23 - BODY/INSTRUMENT PANEL/CLUSTER BEZEL - INSTAL- 
LATION) 


14. Slide the SCCM assembly (1) onto the steering 
column. 


15. Tighten the set screw (1) securing the SCCM 
assembly (2). 


8138accb 


16. Tighten the clockspring screw(s) (1) that were 
backed out to keep the clockspring from 
unwinding. 
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17. Position the parking brake lever over the mount- 
ing studs (2, 3) and install the two left side park- 
ing brake lever mounting nuts (8) and the right 
lower mounting nut (5). Tighten the mounting nuts 
to 26 N-m (19 ft. Ibs.). 


18. Install the steering column opening reinforcement 
(3). Tighten the bolts to 8 N-m (71 in. Ibs.). 


816a8de3 


19. Install the steering column opening cover (1). 
(Refer to 23 - BODY/ANSTRUMENT PANEL/ 
STEERING COLUMN OPENING COVER - 
INSTALLATION) 


i 
816a8e32 
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20. Align the spline on the steering wheel (3) hub to 
the steering column (1) shaft. 

21. Install the steering wheel (3) and install a NEW 
retainer bolt (2). Tighten the bolt to 70 N-m (52 ft. 
ibs.). 


B16bidG1 
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22. Install the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION) 

23. Install the negative battery terminal on the battery. 

It is important that this is performed properly 
(including calibration of steering angle sensor if 
equipped with ESP). (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM - STANDARD PROCEDURE) 


24. If new, initialize the shaft lock module using a 
scan tool. 


CAUTION: If the steering wheel is excessively off- 
center while driving, outside of Chassis specifica- 
tions, inadvertent ESP activations may occur. 


25. Test the operation of the horn, lights and any 
other functions that are steering column operated. 
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SPECIFICATIONS 
STEERING COLUMN FASTENER TORQUE 


DASH SEAL MOUNTING NUTS 
GEAR SHIFT LEVER MOUNTING 12 406 
SCREW 
: 
STEERING COLUMN BRACE 
106 


STEERING COLUMN BRACE 29 
MOUNTING SCREW - AT COLUMN 

MOUNTING SCREW - AT SUPPORT 

BEAM 


STEERING COLUMN LOWER PIVOT 
BOLT 


LX $$$ $$ $$ COLUMN SERVICE INFORMATION 19 - 153 


STEERING COLUMN UPPER 30 22 265 
MOUNTING SCREWS 
STEERING COUPLING PINCH BOLT - 54 40 
AT GEAR 
STEERING COUPLING PINCH BOLT - 31 23 
AT UPPER COUPLING/INTERMEDIATE 
SHAFT 


STEERING INTERMEDIATE SHAFT 3 23 
PINCH BOLT - AT RHD COLUMN 


| 
STEERING WHEEL RETAINER BOLT 
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COUPLING-STEERING 
REMOVAL 


1. Fully extend or pull out adjustable steering column. 

2. Center the steering wheel and lock the steering wheel with a steering wheel holder. 

3. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 

4. Remove the pinch bolt (4) connecting the steering 
shaft (3) to the lower steering coupling shaft (5). | 


5. Separate the lower coupling (5) from the steering 
shaft (3). 


813728ct 


6. Remove the pinch bolt (1) from the steering cou- 
pling (2) at the steering gear (3). 

7. Carefully slide the coupling (2) from the steering 
gear (3). 

8. Remove the steering coupling (2) from the vehicle. 
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INSTALLATION 


1. Align the lower coupling (2), then carefully slide it 
onto steering gear input shaft (3). . 


2. Install a NEW pinch bolt (1) to the steering cou- 
pling (2) at the steering gear (3). Tighten the pinch 
bolt to 54 N-m (40 ft. Ibs). 


3. Align the pin on the steering shaft with the nut in 
the lower coupling shaft and slide the shaft (3) into 
the lower coupling (5). 

4. Install a NEW steering coupling pinch bolt (4). 
Tighten the pinch bolt to 31 N-m (23 ft. Ibs.). 
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. Gheck and make sure the plastic collar (2) on the 


column shaft is engaged in the groove within the 
boot (1). 


. Lower the vehicle. 
. Remove the steering wheel holder. 
. Check the operation of the steering column for 


binding or noises. 


| 
| 
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COUPLING PACKAGE-POWER STEERING COLUMN 


REMOVAL 
1. Remove ihe steering column from the vehicle. (Refer to 19 - STEERING/COLUMN - REMOVAL) 


CAUTION: When handling the steering column, use care to avoid holding the column by any part of the 
tilt/telescope mechanism or by the shaft boot. The column should be held by its mounting bracket and the 
shaft by the exposed portions. 


2. Place the steering column on a clean work bench. 


3. Remove black and white wiring connectors from the connector bracket by lifting the pin located in the middle of 
the connectors and sliding the connectors backwards off the connector bracket. 


4. Remove the black plastic connector support from the column mounting bracket and discard. 
5. Remove the jacket bolt (1) from the upper tilt gear 


assembly. | 


6. Remove the bushings from the tilt gear. 


CAUTION: Avoid turning the gear while disassembling the tilt gear assembly throughout this procedure. 


19-158 COLUMN SERVICE INFORMATION 


7. Lift the column jacket. Secure column jacket from [ 
falling down (1) and remove the bolts (2) attaching 
the electric tilt gear drive motor. 

8. Slide the motor toward the rear of the column and 
remove the motor. 


9. Remove the coupling from tilt gear assembly. 


BLWA\ 
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INSTALLATION 


1. Install the coupling on the tilt gear assembly. 


2. Install the tilt drive motor. Install and Tighten the 
bolts (2) to 4 Nm (36 in. Ibs.). 


. . A \\ are j 
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3. Install the connector support (1). 


4. Install black wiring connector in the upper support position. Install white connector in the lower support position. 
Ensure retaining connector clips are engaged. 


5. Ensure the chamber in the mounting holes in the tilt gear assembly for the jacket bolt face (outboard) away from 
the column jacket prior to column jacket installation. 


6, Lower the steering column jacket into the installed position. 
7. Install two NEW bushings in the tilt gear assembly. 


while tightening the nut. 


8. Install a NEW jacket bolt (1) and NEW jacket bolt 
nut so that the nut is on the left side of the column 
when the column is installed in the vehicle. Ensure 
the bushings are seated properly. While holding the 
jacket bolt stationary, tighten the nut to 8 Nm (71 
in. {bs.). Loosen the nut 180 degrees, then tighten 
the nut to a final torque of 4 Nm (36 in. Ibs.). 


* sieadane 


CAUTION: Do not allow the jacket bolt to rotate = 
i 
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9. Install the steering column. (Refer to 19 - STEERING/COLUMN - INSTALLATION) 


10. Verify column is functional in tilt and telescope. No binding or noise must be present. If full travel is not 
achieved, use the scan tool to run the column to the full up position. The column should then achieve full travel. 
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SHAFT-INTERMEDIATE 
REMOVAL 


Lx 


NOTE: This procedure applies to RHD vehicles only. The intermediate shaft (Z-coupling) on the LHD column 
is not serviceable. 


1. Fully extend or pull out adjustable steering column (where applicable). 


2. Position the front wheels straight-ahead. Center the steering wheel and fock it in place with a steering wheel 
holder. 


3. Raise and support the vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCE- 
DURE) 


4. Remove the pinch bolt (3) connecting the interme- 
diate shaft (1) to the steering coupling shaft (2). 


5. Separate the intermediaie shaft (1) from the steer- 
ing coupling (2). 
6. Lower the vehicle. 


8177a037 


7. Remove the two retaining nuts (3) securing the 
intermediate shaft to the dash panel. 


8. Loosen the shaft seal at the dash panel. 
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g. Remove the pinch bolt (3) securing the intermedi- 


ate shaft to the steering column shaft (1). 
10. Slide the intermediate shaft (2) off the steering 


column shaft (1) and remove it from the vehicie. 


INSTALLATION 


1. Guide the gear end of the intermediate shaft (1) 


through the hole in the dash panel from the pas- 


senger compartment side. 
2. Push the seal over the studs on the dash panel. 


81Ga8ed8 
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3. Align the intermediate shaft upper coupling (3) with 
the steering column shaft plastic alignment fin (2), 


then carefully slide the intermediate shaft onto the 
column shaft (4). 


4. Install a NEW steering intermediate shaft pinch bolt 
(3). Tighten the pinch bolt to 31 N-m (23 ft. Ibs.). 


816aBcd1 
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5. Install the two intermediate shaft dash seal mount- 
ing nuts and tighten to 7 N-m (62 in. Ibs.). 


6. Raise and support the vehicle. (Refer to LUBRICA- 


TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


— a 
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7. Align the pin on the intermediate shaft (1) with the 
nut in the lower coupling shaft (2) and slide the 
intermediate shaft into the lower coupling. 

8. Install a NEW steering coupling pinch bolt (3) at 
the intermediate shaft. Tighten the pinch bolt to 34 
N-m (23 ft. Ibs.). 


9. Lower the vehicle. 


ee 


10. Remove the steering wheel holder. 
11. Check operation of the steering column for binding or noises. 
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LEVER-ELECTRONIC TELESCOPING 
REMOVAL 


To service the electronic telescoping lever, the steering column control module (SCCM) must be removed and dis- 
assembled. (Refer to 19 - STEERING/COLUMN/STEERING COLUMN CONTROL MODULE - REMOVAL) 
INSTALLATION 


To service the electronic telescoping lever, the steering column control module (SCCM) must be assembled and 
installed on the column. (Refer to 19 - STEERING/COLUMN/STEERING COLUMN CONTROL MODULE - ASSEM- 
BLY) 


LX 


LEVER-GEAR SHIFT 
REMOVAL 
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WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


1. Disconnect the negative (ground) cable from the battery. 


2. Remove the steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - REMOVAL) 


3. Remove the steering column opening reinforce- 
ment (1). 


4. Disconnect the autostick wiring connector (1). 


5. Remove the wiring tie strap (2) securing the 
autostick wiring to the column. 


81798dei2 
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6. Unsnap the gear shift lever boot (2) from the cilus- 
ter bezel (3). Slide the boot up the gear shift lever 
(1), away from the bezel. 


7. Remove the gear shift lever mounting screw (1). 

8. Slide the gear shift lever (2) out of the column shift 
mechanism and remove the lever with autostick 
wiring. 


INSTALLATION 


1. Feed the autostick wiring through the hole in the 
cluster bezel and slide the gear shift lever (2) into 
the column shift mechanism. 


NOTE: Before installing gear shift lever mounting 
screw, clean screw threads and apply Mopar® 
Lock & Seal Adhesive. 


2. Line up the threaded hole in the lever with the hole 
in the shift mechanism and install the gear shift 
lever mounting screw (1). Tighten the screw to 12 
N-m (106 in. Ibs.). 
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3. Slide the gear shift lever boot down gear shift lever 
(1) and snap it into place on the cluster bezel (3). 


4. Route the autostick wiring (3) along the right side 
of the column gear shift mechanism and install a 
wiring tie strap (2) securing the autostick wiring to 
the column. 

5. Connect the autostick wiring connector (1). 


6. Check autostick wiring (3), making sure it is routed 
away from movable portions of shift mechanism. 


7. Install the steering column opening reinforcement 


(1). 
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8. Install the steering column opening cover. (Refer to 23 - BODYANSTRUMENT PANEL/STEERING COLUMN 


OPENING COVER - INSTALLATION) 
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9. Install the negative battery terminal on the battery. It is important that this is performed properly (including cali- 
bration of steering angie sensor if equipped with ESP). (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


CAUTION: If the steering wheel is excessively off-center while driving, outside of Chassis specifications, 
inadvertent ESP activations may occur on a vehicle so equipped. 


10. Test the operation of the gear shift lever and autostick functions. 
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MODULE-STEERING COLUMN CONTROL 
DESCRIPTION 


WARNING: To service any component of the SCCM, the entire assembly must be removed from the column. 
This must be done due to the clockspring passing through the assembly and into the self docking connec- 
tor. Failure to remove the assembly could damage the pins of the clockspring and prevent the airbag sys- 
tem from operating properly. 


Tilt and telescope steering columns are standard on all models. On 300 Hemi C and international 300C models the 
tilt and telescope functions are powered and are also included in the standard Memory System settings. Combined 
with available power seats and optional power adjustable pedals, the tilt and telescope steering column gives the 
driver every known adjustment to obtain a comfortable driving position. Both columns provide 2.36 inches (60 mm) 
of telescoping adjustment and 5.2 degrees of tilt. The adjustments are continuously variable for maximum adapt- 
ability. 
A lever on the left side of the column controls powered adjustment. Fore and aft motion of the lever operates the 
telescoping mechanism. Up and down motion operates the tilt mechanism. Two electric motors turning threaded 
actuators move the column. The mechanisms lock in place when movement stops. 
The Steering Column Control Module (SCCM) is mounted on the steering column and is removed as a complete 
unit. The components that are contained within this unit are: 
Clockspring - is attached to the top of the SCCM with three screws. The clockspring connector passes 
through the body of the SCCM and its terminals slide into the male side of the self docking connector within 
the Steering Column Module (SCM). (Refer to 8 - ELECTRICAL/RESTRAINTS - DESCRIPTION). 
Multi-Function Switch - is the middle left lever, and is plugged into, and mounting pins pass through, the 
SCM secured to the SCCM housing by three screws (Refer to 8 - ELECTRICAL/LAMPS/LIGHTING - EXTE- 
RIOR/MULTI-FUNCTION SWITCH - DESCRIPTION). 
Steering Angle Sensor (if equipped with Electronic Stability Program (ESP) - is mounted on the right side 
of the SCCM, below the clockspring and is responsible for informing the ESP of steering angle. 
Steering Control Module (SCM) - is the module located in the bottom of the SCCM, retained by three screws, 
and is the mating point for all the switches and clockspring located in the SCCM. 
Tilt/Telescopic Lever/Switch (if equipped) - is the bottom left lever and is used for steering wheel tilt and 
telescoping. It is plugged into the SCM and if not equipped, will be replaced by a support bar. It is held in 
place by one the three clockspring screws and one of its own retaining screws. 
Shroud - is the outer housing or shell of the SCCM. 
The SCCM communicates via the Local Interconnect Network (LIN) serial data bus. This is an ultra-low voltage 
serial data bus that allows the following components to communicate with the Controller Area Network (CAN) B and 
C data buses. 

® Steering Wheel Switches 

« Horn 

« Speed Control Switch 

e Multi-function Switch 

« Tilt/Telescoping Switch (if equipped) 

« Steering Angle Sensor (if equipped with Electronic Stability Program (ESP) 

® Steering Control Module (SCM) 


REMOVAL 


WARNING: To service any component of the SCCM, the entire assembly must be removed from the column. 
This must be done due to the clockspring passing through the assembly and into the self docking connec- 
tor. Failure to remove the assembly could damage the pins of the clockspring and prevent the airbag sys- 
tem from operating properly. 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may resuit in accidental deployment of the airbag 
and possible personal injury or death. 
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CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


ne 


. Position the front wheels straight-ahead. 

2. Fully extend or pull out adjustable steering column. 
3. Disconnect the negative (ground) cable from the 
battery. 


4. Remove the driver airbag (3). (Refer to 8 - ELEC- 
TRICAL/RESTRAINTS/DRIVER AIRBAG - 
REMOVAL) 


81451 fa7 


5. Remove the steering wheel retaining bolt (2), then 
slide the steering wheel (1) off the shaft. 


81451 fab 


6. Unscrew at least one clockspring screw (1) but cca 
don’t take it all the way out, This will help keep the 
clockspring from uncentering itself. 


> 4 
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7. Back out the set screw (1) through the access hole 
(3) in the bottom of the Steering Column Control 
Module (SCCM) (2). 


813Saccb 


8. Pull the SCCM (4) off the steering column shaft. 


9. To service the individual components contained within the SCCM, (Refer to 19 - STEERING/COLUMN/STEER- 
ING COLUMN CONTROL MODULE - DISASSEMBLY). 
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DISASSEMBLY 


WARNING: To service any component of the 
SCCM, the entire assembly must be removed from 
the column. This must be done due to the clock- 
spring passing through the assembly and into the 
self docking connector. Failure to remove the 
assembly could damage the pins of the clock- 
spring and prevent the airbag system from operat- 


ing properly. 


1. Loosen the three clockspring screws (1) just far 
enough to release the clockspring from the SCCM. 
Leave them in the clockspring so if won’t unwind. 


2. Carefully pull straight up on clockspring to remove. 


NOTE: After the clockspring is removed, there is 
only one more screw on the top side of the SCCM 
that needs to be removed and is located at 
approximately the six o’clock position on the 
SCCM. it holds the lower side of the steering angle 
sensor, the lower side of the electric tilt lever 
assembly, or the strengthening strut if not 
equipped with electric tilt. 


3. lf equipped with ESP, remove the steering angle 
sensor screw located at the six o’clock position on 
the SCCM and remove the steering angle sensor 
(1) from the SCCM (2). If not equipped with ESP, 
there will be a plastic insert there for strengthening 
of the SCCM that will lift right out. 
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4. if equipped with manual telescoping column, 
remove the strut screw, located at the six o’clock 


position, and strut (1). 


B135ace2 


5. If equipped with electronic telescoping column, 
remove the one remaining screw (4) to electric tilt 
located at the six o’clock position, and remove stalk 
and switch (3). 


B197d19d 
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6. Remove the speed control switch (1). 


| ~ B136acdb 


7. Remove the three screws (1) at the bottom of the 
SCCM shroud for the multi-function switch and | 
Steering Control Module (SCM). | 

} 
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8. Separate the multi-function switch from the SCM. x 7 — = 
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ASSEMBLY 


WARNING: To service any component of the 
SCCM, the entire assembly must be removed from 
the column. This must be done due to the clock- 
spring passing through the assembly and into the 
self docking connector. Failure to remove the 
assembly could damage the pins of the clock- 
spring and prevent the airbag system from operat- 


ing properly. 


1. Position the Steering Control Module (SCM) onto 
the multi-function switch. 


2. Install the multi-function switch and SCM in the 
SCCM shroud and tighten the three screws (1) 
from the bottom. 


3. Install the speed control switch (1). 
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4. If equipped with manual telescoping column, 
install the strut (1). 


5. if equipped with electronic telescoping column, 
install the electric tilt lever and switch (3). 


6. If equipped with ESP, install the steering angle 
sensor (3) and screw located at the six o’clock 
position. 
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7. Install the clockspring and screws (1) leaving one 
out so it will not unwind. 


8. Install the SCCM on the steering column, (Refer to 
19 - STEERING/COLUMN/STEERING COLUMN 
CONTROL MODULE - INSTALLATION) and tighten 
the one clockspring screw (1) that was left loose. 


INSTALLATION 


WARNING: To service any component of the 
SCCM, the entire assembly must be removed from 
the column. This must be done due to the clock- 
spring passing through the assembly and into the 
self docking connector. Failure to remove the 
assembly could damage the pins of the clock- 
spring and prevent the airbag system from operat- 


ing properly. 


1. Install the SCCM (1) onto the steering column. 


2. Tighten the set screw (1) securing the SCCM (2). 
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19-178 COLUMN SERVICE INFORMATION 


3. Tighten clockspring screw(s) (1) that were backed 
out to keep the clockspring from unwinding. 


8135aaci 


4. Align the spline on the steering wheel hub to shaft 
and install the steering wheel (1). 


5. Install a NEW retaining bolt (2). Tighten the bolt to 
70 N-m (52 ft. Ibs.). 


~~ 
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6. Install the driver airbag (3) (Refer to 8 - ELECTRI- 
CAL/RESTRAINTS/DRIVER AIRBAG - INSTALLA- 
TION). 


7. Connect the battery negative cable. If equipped 
with Electronic Stability Program (ESP}, the steer- 
ing angle sensor must be calibrated (Refer to 8 - 
ELECTRICAL/BATTERY SYSTEM - STANDARD 
PROCEDURE). 


B1451ta7 


LX —————_________________________—_—- COLUMN SERVICE INFORMATION 19 - 179 


SHROUD 
REMOVAL 


The steering column shroud is part of the steering column control module (SCCM). Remove and disassemble the 
SCCM. (Refer to 19 - STEERING/COLUMN/STEERING COLUMN CONTROL MODULE - REMOVAL) (Refer to 19 
- STEERING/COLUMN/STEERING COLUMN CONTROL MODULE - DISASSEMBLY) 


INSTALLATION 


The steering column shroud is part of the steering column control module (SCCM). (Refer to 19 - STEERING/COL- 
UMN/STEERING COLUMN CONTROL MODULE - ASSEMBLY) 


19-180 COLUMN SERVICE INFORMATION 


SHROUD-ROLL TOP 
REMOVAL 


LX 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 


and possible personal injury or death. 


1. Access and remove the steering column control 
module (SCCM) (1) from the column. (Refer to 19 - 
STEERING/COLUMN/STEERING COLUMN CON- 
TROL MODULE - REMOVAL). 


2. Remove the steering column opening cover (1). 
(Refer to 23 - BODY/INSTRUMENT PANEL/ 
STEERING COLUMN OPENING COVER - 
REMOVAL). 


3. Remove the steering column opening reinforce- 
ment (1). 

4, Remove the cluster bezel. (Refer to 23 - BODY/IN- 
STRUMENT PANEL/CLUSTER BEZEL - 
REMOVAL) 


5. Manual tilt and telescoping columns ~ Unsnap and 
move the adjustment handle locking tab (3) forward 
as shown untatching the handle (2) from the 
column. 
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LX 


6. Remove the three shroud mounting screws (2). 


7. Remove the roll top shroud (1) along with manual 
tilVtelescope handle (3) (if equipped), 


19-182 COLUMN SERVICE INFORMATION ———_—_ ——__——_________ LX 
INSTALLATION 


1. Install the roll top shroud (1) over the steering col- 
umn (2). 


61378446 


2. Install the three shroud mounting screws (2). 
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3. Manual tilt and telescoping columns — Position the 
manual adjustment handle (2) over the column 
adjustment pin and rotate the locking tab (3) rear- 
ward as shown latching the handle to the column. 
Make sure the tab snaps into locked position. 

4. Install the cluster bezel (3). (Refer to 23 - BODY/ 


INSTRUMENT  PANEL/CLUSTER BEZEL - 
INSTALLATION) 


5. Install the steering column opening reinforcement 


(1). 


6. Install the steering column opening cover (1). 


7. Install the steering column control module (SCCM) 
(1) and all components removed to access it. 
(Refer to 19 - STEERING/COLUMN/STEERING 
COLUMN CONTROL MODULE - INSTALLATION) 
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8. Install the negative battery terminal on the battery. It is important that this is performed properly (including cali- 
bration of steering angle sensor if equipped with ESP). (Refer to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 


DARD PROCEDURE) 


9. Test the operation of the horn, lights and any other functions that are steering column operated. 
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SLIDER PACKAGE-STEERING COLUMN 


REMOVAL 


1. Remove the steering column opening cover. (Refer to 23 - BODY/INSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - REMOVAL) 

2, Remove the steering column opening reinforce- 
ment (1). 
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3. Unlock the manual column tilt and telescoping adjustment handle, then telescope the column full forward. 

4, Unsnap and move the adjustment handle locking 
tab (3) forward as shown unlatching the handle (2) 
from the column. 


816ecéas 


perenne 


Lx 


COLUMN SERVICE INFORMATION 19 - 185 


5. Using a small screwdriver (3) through the access 
hole, lift the retaining tab, then move the slider bar 
(2) toward the steering wheel until the large holes 
in the slots align with the casting pins (1) on the 
column. 
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6. Move the slider bar (1) off the casting pins, then tip 
it down at the steering wheel end and slide it off 
the slider sled (2). 
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7. Rotate the slider sled (1) as shown and remove it 
from the lever arm (2). 
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19-186 COLUMN SERVICE INFORMATION 


LX 


INSTALLATION 


1. Position the slider sled (1) as shown and insert it 
into the lever arm (2). 
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2. Insert the slider bar (1) through the slider sled (2) 
as shown. 
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3. Piace the slider bar onto the column by aligning the 
large holes in the mounting slots with the casting 
pins (1) on the column, then slide the slider bar (2) 
into mounted position. 
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4. Position the tit and telescoping adjustment handle 
(2) over the column adjustment pin (on slider sled) 
and rotate the locking tab (3) rearward as shown 
latching the handle to the column. Make sure the 
tab snaps into locked position. 


5. Install the steering column opening reinforcement 


(1). 


a] 
6. Install the steering column opening cover. (Refer to 23 - BODVY/ANSTRUMENT PANEL/STEERING COLUMN 
OPENING COVER - INSTALLATION) 


7. Test the steering column tilt and telescoping operation. 


19-188 COLUMN SERVICE INFORMATION ——————————______—______. LX 


WHEEL-STEERING 
REMOVAL 


WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 


CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 


1. Position the front wheels straight-ahead. 

2. Fully extend or pull out adjustable steering column. 

3. Disconnect the negative (ground) cable from the 
battery. 


4. Remove the airbag (3). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - REMOVAL). 
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5. Remove the steering wheel retainer bolt (2), then 
slide the steering wheel (1) off the shaft. 


6. If wheel is being replaced, transfer attached com- 
ponents as necessary. 


INSTALLATION 
1, Align the spline on the steering wheel hub to the 
column shaft, then install the steering wheel (1). 


2. Install a NEW retainer bolt (2). Tighten the bolt to 
70 N-m (62 ft. lbs.). 


LX 


3. Install the airbag (8). (Refer to 8 - ELECTRICAL/ 
RESTRAINTS/DRIVER AIRBAG - INSTALLATION) 


4. Install the negative battery terminal on the battery. 
it is important that this is performed properly 
{including calibration of steering angle sensor if 
equipped with ESP). (Refer to 8 - ELECTRICAL/ 
BATTERY SYSTEM - STANDARD PROCEDURE) 


CAUTION: If the steering wheel is excessively off- 
center while driving, outside of Chassis specifica- 
tions, inadvertent ESP activations may occur on a 
vehicle so equipped. 


5. Test the operation of the horn, lights and any other 
functions that are steering column operated. 


COLUMN SERVICE INFORMATION 
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LX 


GEAR 
DESCRIPTION 


A power rack and pinion steering gear is used on both — 
AWD and RWD (shown) vehicles. Components of the 
power steering gear are as follows: 

e (1) Outer tie rods 

e (2) Inner tie rods 

e (3) Bellows 

e (4) Mount Bushings 

e (5) Housing 
The gear cannot be adjusted or internally serviced. If 
a malfunction or a fluid leak occurs, the gear must be 
replaced as an assembly. The only serviceable com- 
ponent on the steering gear is the outer tie rod (1). 
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DIAGNOSIS AND TESTING 
POWER STEERING GEAR 


NOTE: This information is designed to be used in conjunction with the diagnostic charts at the beginning of 
the Steering section. (Refer to 19 - STEERING - DIAGNOSIS AND TESTING) 


OBJECTIONABLE HISS OR WHISTLE POSSIBLY CAUSED BY A NOISY STEERING GEAR 

1. Check and adjust power steering fluid level in the reservoir as necessary. (Refer to 19 - STEERING/PUMP/ 
FLUID - STANDARD PROCEDURE) 

2. Start the vehicle and heat system by steering lock-to-lock 5 times with the engine running at 3000 rpm. Do not 
hold the gear against the stops for more than 15 seconds at a time. 

3. Return the engine to idle speed. 

. Listen for the noise when turning the wheel slowly off center during a dry park maneuver. 

5. Replace power steering gear if the hiss or whistle is present. (Refer to 19 - STEERING/GEAR - REMOVAL) 
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19-192 GEAR 


REMOVAL 
ALL-WHEEL-DRIVE 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 


2. Siphon power steering fluid from pump reservoir. 


3. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 


4. Remove wheel mounting nuts (3), then both front 
tire and wheel assemblies (1). 


Lx 
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CAUTION: When loosening jam nut and rotating 
inner tie rod, use care not to twist bellows at inner 
tie rod. Remove clamp (2) at inner tie rod and 
make sure bellows moves freely before rotating 
inner tie rod. 


5. Loosen tie rod jam nut (1) at each outer tie rod (4). 


6. Remove outer tie rod (2) end nut (1) at each 
knuckle (3). 


7. Using Remover (2), Special Tool 9360, separate 
outer tie rod (1) from each knuckle. 
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8. Remove steering coupling pinch boit at steering gear. (Refer to 19 - STEERING/COLUMN/STEERING COU- 
PLING - REMOVAL) 


9. Unthread return hose tube nut (1) from steering 
gear (2). Remove return hose from steering gear. 
10. Unthread pressure hose tube nut (3) from steering 


gear (2). Remove pressure hose from steering 
gear. 


81 4600ed 


11. Remove mounting serews, then heat shield (3) 
above each inner tie rod bellows (2). 
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GEAR 19-195 


> 4 


12. Remove steering gear upper mounting bolt (4) 
and nut. 


13. Remove steering gear lower mounting bolts (2 
and 3). 

14. Remove steering gear (1). 

15. If necessary, remove outer tie rods from gear. 
Count number of revolutions off for each tie rod 
for reference upon installation to replacement 
gear. 
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REAR-WHEEL-DRIVE 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Siphon power steering fluid from pump reservoir. 

3. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD 
PROCEDURE) 
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19-196 GEAR 


4. Remove wheel mounting nuts (3), then both front 
tire and wheel assemblies (1). 


CAUTION: When loosening jam nut and rotating 
inner tie rod, use care not to twist bellows at inner 
tie rod. Remove clamp at inner tie rod and make 
sure bellows moves freely before rotating inner tie 
rod. 


5. Loosen tie rod jam nut (3) at each outer tie rod (5). 
6. Remove outer tie rod nut (1) at each knuckle (2). 


7. Using Remover (2), Special Tool 9360, separate 
outer tie rod (1) from each knuckle. 
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8. Remove steering coupling (2) pinch bolt (1) at 
steering gear (3). (Refer to 19 - STEERING/COL- 
UMN/STEERING COUPLING - REMOVAL) 
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9. Unthread pressure hose tube nut (2) from steering 
gear (1). Remove pressure hose from steering 
gear. 


10. Unthread return hose tube nut (3) from steering 
gear (1). Remove return hose from steering gear. 


| s146o1bs 


11. Remove steering gear mounting bolts (1). 


12. if necessary, remove outer tie rods from gear. 
Count number of revolutions off for each tie rod 
for reference upon installation to replacement 
gear. 


19-198 GEAR LX 
INSTALLATION 

ALL-WHEEL-DRIVE 

1. If necessary, install outer tie rods from original gear oy 


to replacement inner tie rods. Install each outer tie 
rod same amount of threads as it was installed on 
original gear. This will get toe setting close, saving 
some time when toe is set later in this procedure. 


2. Lift steering gear (1) into mounted position and 
install steering gear lower mounting bolts (2 and 3). 
Install upper mounting bolt (4) and nut. Tighten all 
bolts to 102 N-m (75 ft. Ibs.). 


8146228e 


3. Install heat shield (3) above each inner tie rod bel- 
lows (2). Tighten screws to 10 N-m (89 in. !bs.). 
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NOTE: Always use a NEW O-ring on the ends of 
the steering hoses. 


4. Lubricate NEW O-ring on end of pressure hose 
with clean power steering fluid. 

5. Install pressure hose (3) to steering gear (2). 
Tighten tube nut to 47 N-m (35 ft. Ibs.). 

6. Lubricate NEW O-ring on end of return hose with 
clean power steering fluid. 

7. install return hose (1) to steering gear (2). Tighten 
tube nut to 47 N-m (35 ft. Ibs.). 


GEAR 19 - 199 


814600ed VAs 
L 


8. Align splines and install steering coupling to steering gear shaft. Install NEW pinch bolt. Tighten bolt to 54 N-m 


(40 ft. lbs.) torque. 


9. Install each outer tie rod (2) end to its knuckle (3). 
install nut (1) and tighten to 85 N-m (63 ft. Ibs.). 
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15. 
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Install tire and wheel assemblies (1). Tighten 
wheel mounting nuis (3) to 150 N-m (110 ft. ibs.) 
(Police - 190 N-m (140 ft. Ibs.)). (Refer to 22 - 
TIRES/WHEELS - INSTALLATION) 


Lower vehicle. 


Connect battery negative cable (2) to battery post. 
it is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 

Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 


. Perform wheel alignment setting toe to specifica- 


tions. (Refer to 2 - SUSPENSION/WHEEL ALIGN- 
MENT - STANDARD PROCEDURE) 


Tighten tie rod jam nuts (1) to 75 N-m (55 ft. Ibs.). 


Lx 
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REAR-WHEEL-DRIVE 


1. 


lf necessary, install outer tie rods from original gear 
to replacement inner tie rods. Install each outer tie 
rod same amount of threads as it was installed on 
original gear. This will get toe setting close, saving 
some time when toe is set later in this procedure. 


Lift steering gear (2) into mounted position and 
install steering gear mounting bolts (1). Tighten 
bolts to 95 N.m (70 ft. Ibs.). 


NOTE: Always use a NEW O-ring on the ends of 
the steering hoses. 


3. 


4. 


Lubricate NEW O-ring on end of return hose with 
clean power steering fluid. 


install return hose (3) to steering gear (1). Tighten 
tube nut to 47 N-m (85 ft. [bs.). 


Lubricate NEW O-ring on end of pressure hose 
with clean power steering fluid. 


. Install pressure hose (2) to steering gear (1). 


Tighten tube nut to 47 N-m (35 ft. ibs.). 
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CAUTION: Prior to coupling installation, make sure 
gear is centered in its travel to match clockspring 
centering in steering column. 


7. Align coupling (2) with input shaft (3) and install 
steering coupling. Install NEW pinch bolt. Tighten 
bolt to 54 N-m (40 ft. Ibs.). 


8. Install each outer tie rod end (5) to its knuckle (2). 
install nuts (1) and tighten to 85 N-m (63 ft. Ibs.). 


9. Install tire and wheel assemblies (1). Tighten wheel 
mounting nuts (3) to 150 N-m (110 ft. Ibs.) (Police - 
190 N-m (140 ft. Ibs.)). (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION) 


10. Lower vehicle. 
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GEAR 19 - 203 


1i. Connect batiery negative cable (2) to battery post. 
it is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


12. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 


13. Perform wheel alignment setting toe to specifica- 
tions. (Refer to 2 - SUSPENSION/WHEEL ALIGN- 
MENT - STANDARD PROCEDURE) 
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14. Tighten both tie rod jam nuts (3) to 75 N-m (55 ft. 
Ibs.). 
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DIAGNOSIS AND TESTING 
TIE ROD 


Tie rod free-play can be measured using the following hand methods: 


NOTE: When checking free-play, DO NOT rotate the tie rod. Just because a tie rod rotates easily does not 
mean that it is necessarily faulty. 


NOTE: Always check and repair (if necessary) outer tie rod free-piay before checking inner tie rod free-play. 
False results can otherwise be obtained. 


OUTER TIE ROD 


Grasp the outer tie rod near the ball stud and attempt 

to move the tie rod straight up and down. If any free- | 
play is felt, replace the outer tie rod (Refer to 19 - 
STEERING/GEAR/TIE ROD - REMOVAL). If no free- 
play is felt at the outer tie rod, attempt to move the 
inner tie rod in the same manner. Refer to the follow- 
ing procedure. 
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INNER TIE ROD 


Grasp the inner tie rod near the steering gear bellows Saath eat ies as oes 
and attempt to move the tie rod straight up and down. 
if any free-play is felt, replace the inner tie rod (Refer 
to 19 - STEERING/GEAR/TIE ROD - REMOVAL). 
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REMOVAL 


OUTER TIE ROD - ALL-WHEEL-DRIVE 
1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


2. Remove wheel mounting nuts (3), then front tire 
and wheel assembly (1). 


81386065 


CAUTION: When loosening jam nut and rotating 
inner tie rod, use care not to twist bellows at inner 
tie rod. Remove clamp (2) at inner tie rod and 
make sure bellows moves freely before rotating 
inner tie rod. 


3. Loosen tie rod jam nut (1) at outer tie rod (4). 
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19-206 GEAR 


4. Remove outer tie rod end nut (1) at knuckle (3). 


5. Using Remover (2), Special Tool 9360, separate 
outer tie rod end (1) from knuckle. 

6. Unthread outer tie rod from inner tie rod. Count 
number of turns when removing outer tie rod. 
This will give a good starting point when reas- 
sembling and when setting toe. 


OUTER TIE ROD - REAR-WHEEL-DRIVE 
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1. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 


LX 


2. Remove wheel mounting nuts (3), then front tire 
and wheel assembly (1). 


CAUTION: When loosening jam nut and rotating 
inner tie rod, use care not to twist bellows at inner 
tie rod. Remove clamp at inner tie rod and make 
sure bellows moves freely before rotating inner tie 
rod. 


3. Loosen tie rod jam nut (3) at outer tie rod (5). 
4. Remove outer tie rod end nut (1) at knuckle (2). 


5. Using Remover (2), Special Tool 9360, separate 
outer fie rod end (1) from knuckle. 


6. Unthread outer tie rod from inner tie rod. Count 
number of turns when removing outer tie rod. 
This will give a good starting point when reas- 
sembling and when setting toe. 
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INNER TIE ROD 
1. Remove outer tle rod. (Refer to 19 - STEERING/GEAR/TIE ROD - REMOVAL) 
2. Remove tie rod jam nut from inner tie rod. 


NOTE: If equipped with All-Wheel-Drive, it may be 
necessary to remove heat shield (3) above inner 
tie rod bellows (2) to allow better access to bel- 
lows clamp. 


B1472b59 


3. Rernove clamp (1) securing bellows (3) io inner tie 
rod. 


4. Remove clamp (2) securing bellows (3) io steering 
gear body. 


5. Remove bellows (3). 
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6. Install appropriate inner tie rod removal tool on 
inner tie rod hex (1). 


CAUTION: If inner tie rod cannot be removed 
using specified tools, do not use a hammer or 
heat to loosen. Damage to steering gear will occur. 
Replace entire steering gear. 


7. Unthread and remove inner tie rod (2). 


8. Remove travel restrictor (2) from rack gear (3). 


19-210 GEAR 


INSTALLATION 
OUTER TIE ROD - ALL-WHEEL-DRIVE 


CAUTION: When rotating inner tie rod, use care 
not to twist bellows at inner tie rod. Remove 
clamp (2) at inner tie rod and make sure bellows 
moves freely before rotating inner tie rod. 


1. Thread outer tie rod (4) onto inner tie rod (3), 
install outer tie rod same number of turns as when 
removed. 


2. Install outer tie rod end (2) into steering knuckle 
(3). Install and tighten nut (1) to 85 N-m (63 ft. 
tbs.). 
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3. Install tire and wheel assemblies (1). Tighten wheel 
mounting nuts (3) to 150 N-m (110 ft. Ibs.) (Police - 
190 N-m (140 ft. Ibs.)). (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION) 


4. Lower vehicle. 


5. Perform wheel alignment setting toe to specifica- 
tions. (Refer to 2 - SUSPENSION/WHEEL ALIGN- 
MENT - STANDARD PROCEDURE) 


6. Tighten tie rod jam nut (1) to 75 N-m (55 ft. lbs.). 
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OUTER TIE ROD - REAR-WHEEL-DRIVE 


CAUTION: When rotating inner tie rod, use care not to twist bellows at inner tie rod. Remove clamp at inner 
tie rod and make sure bellows moves freely before rotating inner tie rod. 


19-212 GEAR Lx 


1. Thread outer tie rod (5) onto inner tie rod (4), 
Install outer tie rod same number of turns as when 
removed. 

2. Install outer tie rod end (5) into steering knuckle 
(2). Install and tighten nut (1) to 85 N-m (63 ft. 
ibs.). 


812d6dd3 


3. install tire and wheel assemblies (1). Tighten wheel 
mounting nuts (3) to 150 N-m (110 ft. Ibs.) (Police - 
190 N-m (140 ft. Ibs.)}. (Refer to 22 - TIRES/ 
WHEELS - INSTALLATION) 

4. Lower vehicle. 


5. Perform wheel alignment setting toe to specifica- 
tions. (Refer to 2 - SUSPENSION/WHEEL ALIGN- 
MENT - STANDARD PROCEDURE) 
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6. Tighten tie rod jam nut (3) to 75 N-m (55 ft. Ibs.). 
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INNER TIE ROD 


NOTE: The travel restrictor (2) has a beveled lip (1) 
on one end of its inside diameter tc keep the 
restrictor from being install too far onto the rack 
gear. install the restrictor with the beveled lip side 
outward (away from gear) to avoid misinstallation 
and restrictor damage. 


1. Install travel restrictor (2), beveled lip (1) side out- 
ward, on end of rack gear (3). Once installed, 
restrictor will be flush with end of rack gear. 
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2. Apply Mopar® Lock & Seal Adhesive or equivalent medium thread locker adhesive to inboard end threads of 


inner tie rod. 


3. Install inner tie rod (2) onto gear using appropriate 
inner tie rod installer tool or crows foot wrench on 
hex (1). Tighten inner tie rod to 115 N-m, (85 ft. 
Ibs.). 


4. Loosely place new clamp over large end of bellows. 
5. Slide new bellows with clamp over end of inner tie rod and onto gear body. 
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6. Push small end of bellows (2} past groove (1) 
machined into inner tie rod. 

7. Apply a small amount of Mopar® Lubriplate or 
equivalent uniformly to groove (1) in inner tie rod 
shaft. This allows for toe adjustment without twist- 
ing bellows. 

8. Pull small end of bellows outward until ridge inside 
bellows engages groove. 


9. Install new clamp (1) over small end of bellows (3). 


10. Using crimping pliers (2), crimp bellows clamp (1) ie mae 2 
at gear body. fii . 
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11. ff equipped with All-Wheel-Drive and heat shield Oe ~ 
was removed, install heat shield (3) above inner - 
tie rod bellows (2). Tighten screws to 10 N-m (89 


in. Ibs.). 
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12. Thread tie rod jam nut onto inner tie rod far enough to install outer tie rod. 
13. install outer tie rod. (Refer to 19 - STEERING/GEAR/TIE ROD - INSTALLATION) 
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PUMP 
DESCRIPTION 


Hydraulic pressure for operation of the power steering 
gear is provided by a belt-driven all-aluminum power 
steering pump. Most vehicles use a common droop 
flow rate and constant displacement type pump that is 
mounted in a cornmmon location (left front of engine). 
The SRT8 power steering pump is a constant-flow 
type, but appears the same externally and is mounted 
in the same location as others. 
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DIAGNOSIS AND TESTING 
POWER STEERING PUMP AND HOSES 


NOTE: This information is designed to be used in conjunction with the diagnostic charts at the beginning of 
the Steering section. (Refer to 19 - STEERING - DIAGNOSIS AND TESTING) 


CHECKING FOR WEAR OF POWER STEERING PUMP INTERNAL COMPONENTS 

1. Place gear selector in PARK (or NEUTRAL) with wheels chalked. 

. With the engine idling, have a helper turn the steering wheel. 

. Using an electronic listening tool, deterrnine if noise is coming from the pump. 

. Increase the engine speed and have a helper turn the steering wheel. Does the noise change with load? 

. Replace the power steering pump if excessive noise is present. (Refer to 19 - STEERING/PUMP - REMOVAL) 


CHECKING FOR POWER STEERING HOSES TOUCHING BODY OR FRAME OF VEHICLE 


Check hoses and hose tubes as following: 

e Inspect hoses and hose tubes for witness marks. If witness marks are present, adjust hose(s) to the proper 
position by loosening, repositioning and tightening attachments to the specified torque (Refer to 19 - STEER- 
ING - SPECIFICATIONS). Do not bend tubing to adjust. Replace the hose assembly if damaged. 

* Check fastener torque of hose mounting brackets and tube nuts. (Refer to 19 - STEERING - SPECIFICA- 
TIONS) 

e Have a helper bump the steering gear off of the stops to induce pressure fluctuations which may move the 
hose. lf hose contact is made, adjust hose(s) to the proper position by loosening, repositioning and tightening 
attachments to the specified torque (Refer to 19 - STEERING - SPECIFICATIONS). Do not bend tubing to 
adjust. Replace the hose assembly if damaged. 
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PUMP LEAKAGE 


The pump is serviced as an assembly and should not be disassembled. 
Check for leaks in the following areas: 

* Pump shaft seal behind the pulley 

* Pressure and return lines 

® Flow control valve fitting 


REMOVAL 
2.7L/3.5L 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 


2. Siphon power steering fluid from pump reservoir. 
3. Remove air cleaner housing and inlet tube to throt- 


tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 

4. Remove serpentine drive belt. (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS) - 
REMOVAL) 


5. Remove hose clamp (2), then supply hose (3) from 
pump (1). 
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6. Unthread tube nut, then remove pressure hose (2) 
from pump (1). 


7. Remove three pump mounting bolts (1) through 
access holes in pulley. 
8. Remove pump (3) from engine bracket (2). 


9. If pulley needs removal, (Refer to 19 - STEERING/ 
PUMP/PULLEY - REMOVAL). 
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5.7L/6.1L 


ie 


5. 


Disconnect and isolate battery negative cable (2) 
from battery post. 

Siphon power steering fluid from pump reservoir. 
Remove air cleaner housing and inlet tube to throt- 
tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 
Remove serpentine drive belt. (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS - 
REMOVAL) 


Remove hose clamp, then supply hose (3) from 
pump (1). 
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6. Unthread tube nut, then remove pressure hose (2) 
from pump (1). 


CA(( 


7, Remove three pump mounting bolts (2) through 
access holes in pulley. 


8. Remove pump (1) from engine. 


9. If pulley needs removal, (Refer to 19 - STEERING/ 
PUMP/PULLEY - REMOVAL). 
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3.0L DIESEL 


1. 


NO O 


. Remove hose clamp (2), then supply hose (3) from 


Disconnect and isolate battery negative cable (2) r 
from battery post. 
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. Remove engine cover. 


Remove air cleaner housing and inlet tube to throttle body. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - REMOVAL) 


. Remove turbocharger inlet tube. 

. Remove intercooler tube resonator. 

. Remove serpentine drive belt. (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL) 

. Siphon power steering fluid from pump reservoir. Place something below pump on belly pan to catch any fluid 


that spills during removal. 


pump (1). 
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9. Unthread tube nut (2), then remove pressure hose 


from pump (1). 


10. Loosen, but do not remove, two pump mounting 


bolts (1) through access holes in pulley. 
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11. Loosen, but do not remove, two mounting bolts (4) 


fastening front pump mounting bracket (1) to 


engine. 
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12. Remove two previously loosened pump mounting 
bolts (1) and remove power steering pump (2) 
from engine. 


NOTE: The drive pulley is not serviced separately 
from the power steering pump. 
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INSTALLATION 
2.7L/3.5L 


1. Align pump (3) with mounting holes on engine 
bracket (2). 
2. Install three pump mounting bolts (4) through 


access holes in pulley and engine bracket. Tighten 
bolts to 28 N-m (21 ft. Ibs.) torque. 


f CV 
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NOTE: Always use a NEW O-ring on the end of the 
pressure hose. 


3. Lubricate NEW O-ring on end of pressure hose 
with clean power steering fluid. 


4. Install pressure hose (2) to pump (1). Tighten pres- 
sure hose tube nut to 47 N-m (35 ft. ibs.) torque. 


5. Install supply hose (3) on pump. Install clamp (2) 
securing hose in place. 


6. Install serpentine drive belt. (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL- 
LATION) 


7. Install air cleaner housing and inlet tube. (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION) 


8. Connect battery negative cable (2) to battery post. 
it is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


9. Fill and bleed power steering system. (Refer to 19 - 
STEERING - STANDARD PROCEDURE) 
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5.7L/6.1L 


1. Align pump (1) with mounting holes on engine. 

2. Install three pump mounting bolts (2) through 
access holes in pulley. Tighten bolts to 28 N-m (21 
ft. lbs.) torque. 
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NOTE: Always use a NEW O-ring on the end of the 
pressure hose. 


3. Lubricate NEW O-ring on end of pressure hose 
with clean power steering fluid. 


4. Install pressure hose (2) to pump (1). Tighten pres- 
sure hose tube nut to 47 N-m (35 ft. ibs.) torque. 
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5. Install supply hose (3) on pump (1). Install clamp 
securing hose in place. 

6. Install serpentine drive belt. (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL- 
LATION) 

7. Install air cleaner housing and inlet tube. (Refer to 


9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION) 


. Connect battery negative cable (2) to battery post. 


It is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


. Fill and bleed power steering system. (Refer to 19 - 


STEERING - STANDARD PROCEDURE) 


PUMP 19 - 227 


8133bb50 


nen | 


LX 


PUMP 
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(1) to engine. Tighten bolts to 24 


> 


17 ft. Ibs 


( 


Align pump (2) with mounting holes in pump 


mounting brackets on engine. 
2. Install, but do not tighten, two pump mounting bolts 


(1) through access holes in pulley. 
mounting bracket 


3. Install two mounting bolts (4) fastening front pump 
Nem 


Lx 


4. Tighten two pump mounting bolts (1) to 24 N-m (17 
ft. Ibs.). 


NOTE: Always use a NEW O-ring on the end of the 
pressure hose. 


5. Lubricate NEW O-ring on end of pressure hose 
with clean power steering fluid. 

6. Install pressure hose to pump (1). Tighten pressure 
hose tube nut (2) to 47 N-m (35 ft. Ibs.). 


7. Install supply hose (3) on pump (1). Install clamp 
(2) securing hose in place. 

8. Install serpentine drive belt. (Refer to 7 - COOL- 
ING/ACCESSORY DRIVE/DRIVE BELTS - INSTAL- 
LATION) 

9. Install intercooler tube resonator. 

10. Install turbocharger iniet tube. 

11. Install air cleaner housing. (Refer to 9 - ENGINE/ 

AIR INTAKE SYSTEM/AIR CLEANER HOUSING - 
INSTALLATION) 
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12. install engine cover. 


13. Connect battery negative cable (2) to battery post. _ . _. — 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


14. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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FLUID 
DESCRIPTION 


The recommended fluid for the power steering system is Mopar® Power Steering fluid + 4 or Mopar® ATF+4 Auto- 
matic Transmission Fluid. Both fluids have the same material standard specifications (MS-9602). 


Mopar® ATF+4 (and Mopar® Power Steering fluid + 4), when new, is red in color. ATF+4 is dyed red so it can be 
identified from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and 
is not an indicator of fluid condition. As the vehicle is driven, ATF+4 will begin to look darker in color and may 
eventually become brown. THIS IS NORMAL. ATF+4 also has a unique odor that may change with age. Conse- 
quenily, odor and color cannot be used to indicate the fluid condition or the need for a fluid change. 


STANDARD PROCEDURE 
POWER STEERING FLUID LEVEL CHECKING 


WARNING: Fluid level should be checked with the engine OFF to prevent personal injury from moving parts 
and to assure an accurate fluid level reading. 


CAUTION: Mopar® Power Steering Fluid + 4 or Mopar® ATF+4 Automatic Transmission Fluid is to be used in 
the power steering system. Both Fluids have the same material standard specifications (MS-9602). No other 
power steering or automatic transmission fluid is to be used in the system. Damage may result to the power 
steering pump and system if another fluid is used. Do not overfill the system. 


NOTE: Although not required at specific intervals, the fluid level may be checked periodically. Check the 
fluid level anytime there is a system noise or fluid leak suspected. 


The power steering fluid level can be viewed on the 
dipstick attached to the filler cap. There are two sides 
to the dipstick, one is for checking the fluid when it is 
cold, the other is for checking the fluid when it is hot. 
Before opening the power steering system, wipe the 
reservoir filler cap free of dirt and debris. Remove the 
cap and check the fluid level on its dipstick. 


Use the COLD side of the dipstick (1) to measure 
when the fluid is at normal ambient temperature, | 
approximately 21°C to 27°C (70°F to 80°F). The fluid 
level should read between the ADD and FULL COLD 
lines. 


Use the HOT side of the dipstick (2) to measure when 
the vehicle has been running and the fluid is hot. 
When the fluid is hot, the fluid level is allowed to read 
up to the FULL HOT line. Only add fluid to the sys- 
tem when the vehicle is cold. 1464c12 


Use only Mopar® Power Steering Fluid + 4 or 
NMopar® ATF+4 Automatic Transmission Fluid in the power steering system. Do not overfill the power steering 
system. 
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FLUID COOLER 
DESCRIPTION 


This vehicle uses a fluid-to-air type power steering 
fluid cooler (2) with external cooling fins. The cooler 
mounts to clips attached to the front of the cooling 
module. 


B137b482 


Unlike the standard power steering fluid cooler which 
makes one pass across the cooling module, the SRT8 
(and Police Package) cooler (2) makes three passes 
across the front of the cooling module. 


LX 

REMOVAL 

FLUID COOLER 

1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Siphon power steering fluid from pump reservoir. LoS pe “! 
3. Raise and support vehicle. (Refer to LUBRICATION ize all raw al 
& MAINTENANCE/HOISTING - STANDARD PRO- Xe : ; Ss 

CEDURE) SN Ny Ze 
4. Remove belly pan. (Refer to 23 - BODY/EXTERI- See SS y ° 
OR/BELLY PAN - REMOVAL) : ea 
5. Remove hose clamp, then return hose (1) from 2 
steering gear at cooler (2). 
6. Remove hose clamp, then return hose (3) to reser- (2) 


voir at cooler (2). 
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19-234 PUMP 
7. Push in on cooler mounting clip tabs. 


8. Remove cooler from clips mounted to cooling 
module. 


FLUID COOLER - SRT8/POLICE PACKAGE 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Siphon power steering fluid from pump reservoir. 

3. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD PRO- 
CEDURE) 

4. Remove belly pan. (Refer to 23 - BODY/EXTERI- 
OR/BELLY PAN - REMOVAL) 
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5. Remove hose clamp (1), then return hose (5) from 
steering gear at cooler (2). 


6. Remove hose clamp (4), then return hose (3) to 
reservoir at cooler (2). 


7. Push in on cooler mounting clip tabs. 


8. Remove cooler from clips mounted to cooling 
module. 


PUMP 
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INSTALLATION 
FLUID COOLER 


{. Install cooler over mounting clips attached to cool- 
ing module. Push cooler past clip retaining tabs 
allowing it to lock into place. 


NOTE: If a lengthwise paint stripe appears on the 
return hose (3) near the end, position that paint 
stripe at the top (12 O’clock position) when 
installed on the cooler. This positioning must be 
done to ensure proper hose routing. 


2. Slide return hose to reservoir (8) onto left end of 
cooler (2). Install clamp securing hose in place. 


3. Slide return hose from gear (1) onto right end of 
cooler (2). Install clamp securing hose in place. 

4, Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN ~- INSTALLATION) 


5. Lower vehicle. 
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6. Connect battery negative cable (2) to battery post. | 
it is important that this is performed properly. (Refer ; : 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


7. Fill and bleed power steering system. (Refer to 19 - 
STEERING - STANDARD PROCEDURE) 
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FLUID COOLER - SRT8/POLICE PACKAGE 


1. Install center tube of cooler over mounting clips 
attached to cooling module. Push cooler past clip 
retaining tabs allowing it to lock into place. 
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2. Slide return hose to reservoir (3) onto outlet of A) @) 
cooler (2). Install clamp (4) securing hose in place. 


3. Slide return hose from gear (5) onto inlet of cooler 
(2). Install clamp (1) securing hose in place. 

4. Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 


5. Lower vehicle. 
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6. Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 

7. Fill and bleed power steering system. (Refer to 19 - 
STEERING - STANDARD PROCEDURE) 
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HOSE - PRESSURE 


REMOVAL 
ALL-WHEEL-DRIVE 


1. 


2. 


4, 


Disconnect and isolate battery negative cable (2) 
from battery post. 

Siphon power steering fluid from pump reservoir. 
Remove air cleaner housing and inlet tube to throt- 
tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 


3.5L Engine — Unthread tube nut, then remove 
pressure hose (2) from pump (1). 
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5. §.7L/6.1L Engine — Unthread tube nut, then remove 
pressure hose (2) from pump (1). 


8. Remove screw fastening pressure hose routing 
clamp (1) to front of engine cradle (2). 

9. Remove screw fastening pressure hose routing 
clamp to left side of engine cradie. 


Prreaee | 


. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
. Remove belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 
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10. Unthread return hose tube nut (1), then remove 
return hose from steering gear (2). 


11. Unthread pressure hose tube nut (3), then remove 
pressure hose from steering gear (2) and vehicle. 


REAR-WHEEL-DRIVE 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2, Siphon power steering fluid from pump reservoir. 

3. Remove air cleaner housing and inlet tube to throt- 
tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 
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4. 2.7L/3.5L Engines — Unthread tube nut, then 
remove pressure hose (2) from pump (1). 


5. 5.7L/6.1L Engines — Unthread tube nut, then 
remove pressure hose (2) from pump (1). 


6. 3.0L Diesel Engine ~ Unthread tube nut, then 
remove pressure hose (2) from pump (1). 
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7. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 

8. Remove belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 

9. Remove screw (5) securing pressure hose (1) rout- 
ing clamp to front of engine cradle (3). 


10. Remove screw (4) fastening routing clamps secur- 
ing pressure (1) and return (2) hoses to right side 
of engine cradle (3). 


11. Unthread pressure hose tube nut (2) from steering 
gear (1). 
12. Remove pressure hose from vehicle. 
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RIGHT-HAND-DRIVE 


1. 


Disconnect and isolate battery negative cable (2) 


from battery post. 
2. Siphon power steering fluid from pump reservoir. 


3. Remove air cleaner housing and inlet tube to throt- 


tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 


TEM/AIR CLEANER HOUSING - REMOVAL) 
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4. 2.7L/3.5L Engines — Unthread tube nut, then 
remove pressure hose (2) from pump (1). 


eee 


5. 5.7L/6.1L Engines -— Unthread tube nut, then 
remove pressure hose (2) from pump (1). 


6. 3.0L Diesel Engine — Unthread tube nut, then 
remove pressure hose (2) from pump (1). 
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7. Raise and support vehicle. (Refer to LUBRICATION & MAINTENANCE/HOISTING - STANDARD PROCEDURE) 
8. Remove belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - REMOVAL) 
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9. 


10. 


11. 


12. 


Remove screws (2) securing pressure hose (1) 
routing clamp to engine cradle. 


Remove screw (7) securing pressure hose (1) 
routing clamp to engine cradie. 

Unthread pressure hose tube nut (5) from steering 
gear. 

Remove pressure hose (1) from vehicle. 


INSTALLATION 
ALL-WHEEL-DRIVE 


1. Install pressure hose in engine compartment from underneath. 


NOTE: Always use a NEW O-ring on the end of the 
pressure or return hose at the gear. 


2. 


Lubricate NEW O-ring on steering gear end of 
pressure hose with clean power steering fluid. 
Insert pressure hose into steering gear (2) port and 
install tube nut (3). Do not tighten tube nut at 
this time. 

Lubricate NEW O-ring on steering gear end of 
return hose with clean power steering fluid. 

Insert return hose into steering gear (2) port and 
install tube nut (1). Do not tighten tube nut at 
this time. 
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6. Route pressure hose along left side of engine cra- 
dle. Install screw through routing clamp and secure 
hose to left side of engine cradle. 


7. Route pressure hose along front of engine cradle. 
install screw through routing clamp (1) and secure 
hose to front of engine cradle (2). 


8137b4d1 


8. Tighten pressure (3) and return (1) hose tube nuts 
at steering gear (2) to 47 N-m (35 ft. Ibs.). 


9. Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 


10. Lower vehicle. 


614600ed 


NOTE: Always use a NEW O-ring on the end of the pressure hose. 


11. Lubricate NEW O-ring on power steering pump end of pressure hose with clean power steering fluid. 
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12. 3.5L Engine — Install pressure hose (2) to pump 
(1). Tighten pressure hose tube nut to 47 N-m (35 
ft. Ibs.). 


8145ba5a 


13. 5.7L/6.1L Engine — Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 [ 
N-m (35 ft. Ibs.). 
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14. Install air cleaner housing and inlet tube. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUS- 
ING - INSTALLATION) 
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15. Connect battery negative cable (2) to battery post. | 
It is important that this is performed properly. | 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


16. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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REAR-WHEEL-DRIVE 


1. Install pressure hose in engine compartment from undermeath. 


NOTE: Always use a NEW O-ring on the end of the 
pressure hose. 


2. Lubricate NEW O-ring on steering gear end of 
pressure hose with clean power steering fluid. 

3. Install pressure hose (2) to steering gear (1). Do 
not tighten tube nut at this time. 
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4. Route pressure hose along right side of engine cra- 
die. Position pressure hose (1) routing clamp over 
return hose (2) routing clamp, then install screw (4) 
securing hoses to right side of engine cradle (8). 

5. Route pressure hose along front of engine cradle. 
Install screw (5) through routing clamp securing 
hose to front of engine cradie (3). 
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6. Tighten pressure hose tube nut at steering gear to 
47 N-m (35 ft. Ibs.). 


7. Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 


8. Lower vehicle. 


NOTE: Always use a NEW O-ring on the end of the pressure hose. 


9. Lubricate NEW O-ring on power steering pump end of pressure hose with clean power steering fluid. 
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10. 2.7L/3.5L Engines ~ Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 
Nem (35 ft. ibs.). 
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11. 5.7L/6.1L Engines — Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 | 
N-m (35 ft. Ibs.). 


§145ba85 

12. 3.0L Diesel Engine ~ Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 
Nem (35 ft. Ibs.). 
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13. Install air cleaner housing and inlet tube. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUS- 
ING - INSTALLATION) 


14. Connect battery negative cable (2) to battery post. Space ati ES ee | ce 
lt is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


15. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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RIGHT-HAND-DRIVE 
1. Install pressure hose in engine compartment from underneath. 


NOTE: Always use a NEW O-ring on the end of the pressure hose. 


2. Lubricate NEW O-ring on steering gear end of pressure hose with clean power steering fluid. 


3. Install gear end of pressure hose (5) into steering 
gear port. Do not tighten tube nut at this time. 


4. Route pressure hose along left side of engine cra- 
die. Position pressure hose routing clamp, then 
install screw (7) through clamp, securing hose to 
left side of engine cradle. 

5, Route pressure hose along front of engine cradle. 


Install screw (2) through routing clamp securing 
hose to front of engine cradle. 


2 : 


6. Tighten pressure hose tube nut (5) at steering gear 
to 47 N-m (35 ft. Ibs.). 


7. install belly pan. (Refer to 23 - BODY/EXTERIOR/BELLY PAN - INSTALLATION) 
8. Lower vehicle. 


NOTE: Always use a NEW O-ring on the end of the pressure hose. 


9. Lubricate NEW O-ring on power steering pump end of pressure hose with clean power steering fluid. 


PUMP 19 - 258 


10. 2.7L/3.5L Engines ~ Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 
N-m (35 ft. Ibs.). 
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11. 5.7U/6.1L Engines — Install pressure hose (2) to 
pump (1). Tighten pressure hose tube nut to 47 
N-m (35 ft. Ibs.). 
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12. 3.0L Diesel Engine — Install pressure hose (2) to ies = 
pump (1). Tighten pressure hose tube nut to 47 
N-m (35 ft. Ibs.). 
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13. 


14. 


. Fill and bleed power steering system. (Refer to 19 


install air cleaner housing and inlet tube. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUS- 
ING - INSTALLATION) 


Connect battery negative cable (2) to battery post. - 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


- STEERING - STANDARD PROCEDURE) 
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HOSE - RETURN 


REMOVAL 
COOLER TO RESERVOIR 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 
2. Siphon power steering fluid from pump reservoir. 


3. Remove air cleaner housing and inlet tube to throt- 
tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 


4. Remove hose clamp, then return hose (1) at reser- 
voir (2). 
5. Remove upper radiator closer panels. 
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6. Remove hose clamp, then cooler end of return 
hose (1) at cooler (2). 


8137b462 


7. Remove return hose from routing clip (4) on head- 
lamp mounting crossmember. 

8. Pull cooler end of return hose into engine compart- 
ment and remove hose from vehicle. 
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GEAR TO COOLER - AWD 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Siphon power steering fluid from pump reservoir. 

3. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD PRO- 
CEDURE) 


4. Remove belly pan. (Refer to 23 - BODY/EXTERI- 
OR/BELLY PAN - REMOVAL) 
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5. Remove hose clamp, then return hose (1) at cooler 
(2). 5 aioe ie | 
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6. Remove return hose (1) from routing clip (2) on 
cooling module. 


7. Unthread return hose tube nut (1) from steering 
gear (2). 
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8. Remove screws (1) fastening routing clamps secur- 
ing return hose (3) to right side of engine cradle 


(2). 


9. Remove return hose from vehicle. 
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GEAR TO COOLER - RWD 


1. Disconnect and isolate battery negative cable (2) 

from battery post. 

2. Siphon power steering fluid from pump reservoir. 

. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD PRO- 
CEDURE) ; 

4. Remove belly pan. (Refer to 23 - BODY/EXTERI- 

OR/BELLY PAN - REMOVAL) 


Go 


5. Remove hose clamp, then return hose (1) at cooler 


(2). 


PUMP 
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PUMP 


19 - 260 


fastening routing clamps secur- 
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6. Remove screw (4 


to right side 


hoses 


) 
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7. Unthread return hose tube nut (3) from steering 


gear (1). 


B14601bS 


8. Remove return hose (1) from routing clip (@) on 


cooling module. 
9. Remove return hose from vehicle. 
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GEAR TO COOLER - RHD 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 

2. Siphon power steering fluid from pump reservoir. 

3. Raise and support vehicle. (Refer to LUBRICATION 
& MAINTENANCE/HOISTING - STANDARD PRO- 
CEDURE) 


4. Remove belly pan. (Refer to 23 - BODY/EXTERI- 
OR/BELLY PAN - REMOVAL) 


5. Remove hose clamp, then return hose (1) at cooler 


(2). 


LX 
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6. Remove screw (3) fastening return hose (4) routing 
clamp to right side of engine cradle. 


7. Unthread return hose tube nut (6) from steering 
gear. 


8. Remove return hose (1) from routing clip (2) on 
cooling module. 


9. Remove return hose from vehicle. 


LX 


INSTALLATION 
COOLER TO RESERVOIR 


1. Install cooler end of return hose (3) from engine 
compartment side, under headlamp mounting 
crossmember as shown. 


2. Place hose in routing clip (4) on headlamp mount- 
ing crossmember. 


NOTE: If a lengthwise paint stripe appears on the 
return hose (3) near the end, position that paint 
stripe at the top (12 O’clock position) when 
installed on the cooler. This positioning must be 
done to ensure proper hose routing. 


3. Slide return hose (3) onto end of cooler (1). install 
clamp securing hose in place. 


PUMP 


19 - 263 


8137b482 


19-264 PUMP 


4. Slide return hose (1) onto reservoir (2). Install 


5. 
6. 


clamp securing hose in place. 
install upper radiator closure panels. 


install air cleaner housing and inlet tube. (Refer to 
9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION) 


. Connect battery negative cable (2) to battery post. 


It is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


. Fill and bleed power steering system. (Refer to 19 - 


STEERING - STANDARD PROCEDURE) 


LX 


81378535 
a 


8133bb50 


LD 4 


GEAR TO COOLER - AWD 


1. Route cooler end of return hose (3) over stabilizer 
bar from rear using the reverse of how it was 
removed. 


NOTE: Always use a NEW O-ring on the end of the 
return hose at the steering gear. 


2. Lubricate NEW O-ring on steering gear end of 
return hose with clean power steering fluid. 


3. Lift gear end of return hose and insert into return 
port on steering gear (2). Install return hose tube 
nut (1). Do not tighten tube nut at this time. 
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19-266 PUMP 


4, Position return hose routing clamps on right side of 
engine cradle (2) and install screws (1) securing 
hose (3) in place. 


81462069 


5. Tighten return hose tube nut (1) at steering gear to 
47 N-m (35 ft. Ibs.). 
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6. Route cooler end of return hose (1) under head- 
lamp mounting crossmember (3) as shown. 


7. Place hose in routing clip (2) on cooling module. 


ix PUMP 19 - 267 


8. Slide return hose (1) onto end of cooler (2). Install 
clamp securing hose in place. 


9. Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 


10. Lower vehicle. 


11. Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


12. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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GEAR TO COOLER - RWD 


1. Route cooler end of return hose (2) over steering 
gear from rear using the reverse of how it was 
removed, 


NOTE: Always use a NEW O-ring on the end of the 
return hose at the steering gear. 


2. Lubricate NEW O-ring on steering gear end of 
return hose with clean power steering fluid. 


3. Lift gear end of return hose to return port on steer- 
ing gear. Install return hose (2) to steering gear (1). 
Do not tighten tube nut at this time. 


LX 
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4. Route return hose along right side of engine cradle 
as shown. Position pressure hose (1) routing clamp 
over return hose (2) routing clamp, then install 
screw (4) securing hoses to right side of engine 
cradie (3). 


81465831 


5. Tighten return hose tube nut at steering gear to 47 
N-m (5 ft. Ibs.) torque. 


6. Route cooler end of return hose (1) under head- 
lamp mounting crossmember (3) as shown. 


7, Place hose in routing clip (2) on cooling module. 
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8. Slide return hose (1) onto end of cooler (2). Install 
clamp securing hose in place. 


9. Install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 


10. Lower vehicle. 


11. Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 

12.. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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GEAR TO COOLER - RHD 


1. Route cooler end of return hose (4) over steering 
gear from rear using the reverse of how it was 
removed. 


Bi6bOdba 


NOTE: Always use a NEW O-ring on the end of the return hose at the steering gear. 


2. Lubricate NEW O-ring on steering gear end of return hose with clean power steering fluid. 
3. Insert gear end of return hose into return port on _ _ 


steering gear and hand start tube nut (6). Do not 
tighten tube nut at this time. 

4. Route return hose along right side of engine cradle 
as shown. Position return hose (4) routing clamp, 
then install screw (3) securing hose to right side of 
engine cradle. 

5. Tighten return hose tube nut at steering gear to 47 
N-m (35 ft. Ibs.). 
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6. Route cooler end of return hose (1) under head- 
lamp mounting crossmember (3) as shown. 


7. Place hose in routing clip (2) on cooling module. 
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8. Slide return hose (1) onto end of cooler (2). Install 
clamp securing hose in place. 

9. install belly pan. (Refer to 23 - BODY/EXTERIOR/ 
BELLY PAN - INSTALLATION) 

10. Lower vehicle. 


11. Connect battery negative cable (2) to battery post. 
It is important that this is performed properly. 
(Refer to 8 - ELECTRICAL/BATTERY SYSTEM - 
STANDARD PROCEDURE) 


12. Fill and bleed power steering system. (Refer to 19 
- STEERING - STANDARD PROCEDURE) 
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HOSE - SUPPLY 
REMOVAL 


1. Disconnect and isolate battery negative cable (2) 
from battery post. 
2. Siphon power steering fluid from pump reservoir. 


3. Remove air cleaner housing and inlet tube to throt- 
tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 


4. 2.7L/3.5L Engines — Remove hose clamp (2), then 
supply hose (3) from pump (1). 
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5. 5.7L/6.1L Engines - Remove hose clamp, then 
supply hose (3) from pump (1). 


81378661 


We ? 
Sy 
@) 
816adb45 
ee 


r 1 


6. 3.0L Diesel Engine ~ Remove hose clamp (2), then 
supply hose (3) from pump (1). 


7. Remove hose clamp, then supply hose (3) at res- 
ervoir (2). 
8. Remove supply hose from vehicle. 
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INSTALLATION 


1. Install reservoir end of supply hose (3) on reservoir 
hose fitting. Install clamp securing hose in place. 


81378535 


2. 27L/3.5L Engines — install supply hose (3) on 
purnp. Install clamp (2) securing hose in place. 


19-276 PUMP LX 


3. 5.7L/6.1L Engines — Install supply hose (3) on 
pump (1). Install clamp securing hose in place. 
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4. 3.0L. Diesel Engine — Install supply hose (3) on 
pump (1). Install clamp (2) securing hose in place. 
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5. Install air cleaner housing and inlet tube. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING 
~ INSTALLATION) 
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6. Connect battery negative cable (2) to battery post. 
it is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


7. Fill and bleed power steering system. (Refer to 19 - 
STEERING - STANDARD PROCEDURE) 
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PULLEY 


REMOVAL 
1. Remove power steering pump from engine. (Refer to 19 - STEERING/PUMP - REMOVAL) 


CAUTION: Do not hammer on power steering pump pulley or shaft to remove power steering pump pulley. 
Damage to pulley and power steering pump will occur. 


CAUTION: it is very important to use Puller, Special Tool 9962, to remove pulley from power steering pump 
shaft. Use of other pullers can damage or break pulley and pump shaft. 


2. Coat Screw-Drive (1) with lubricant and thread into po 
Puller Body (2). 


NOTE: Two Buttons come with Puller kit (9962-3 
and 9962-4). Be sure to use Button that best fits 
end of pump shaft to avoid damage to Button or 
pump shaft. 


3. Insert Button (4), Special Tool 9962-4, into end of 
Screw-Drive. Be sure not to misplace ball bearing 
that resides behind Button. 


81028705 


4, Assemble Puller, Special Tool 9962, over end of 
pump shaft and pulley hub. 


“| 


a. Place Button on end of Screw-Drive against 
pump shaft. 


b. Assemble Collets (3), Special Tool 9962-2, sur- 
rounding Puller Body (1) and pulley hub flange, 
then slide the Collet Sleeve over the Collets. 


c. Hand tighten Screw-Drive (2) taking up any 
slack in Puller. 
5. Hold Puller Body stationary while turning Screw- 
Drive until pulley is removed from power steering 
pump shaft. 


NOTE: Inspect pulley. Replace if pulley is bent, 
cracked, or loose. 
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LX 
INSTALLATION 


CAUTION: Do not hammer on power steering 
pump pulley (2) or pump shaft to install pulley. 
This action will damage pulley and power steering 


pump. 


1. Place power steering purnp pulley (2) squarely on 
end of power steering pump shaft. 


2. Place Installation Spacer (1), Special Tool 6936, on 
top of pump pulley (2). 


NOTE: Later build pumps feature a shaft with 
internal threads that are not as deep as earlier 
production, thus requiring a stack of washers, 
approximately 13 mm (0.5 in.) thickness (3), placed 
over Spacer 6936 (2), before mounting Installer 
C-4063C (1) on the pump. To know if a replace- 
ment pump requires the stack of washers, mea- 
sure the depth of the shaft hole. A later build 
pump will have a depth of 20 mm (0.78 in.) while 
an earlier build pump will have a depth of 32 mm 
(1.25 in.). 


PUMP 
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3. As necessary (see above note), place a stack of 
washers approximately 13 mm (0.5 in.) thickness 
(3) over Spacer 6936 (2). 


NOTE: Installer, Special Tool C-4063C, is a combi- 
nation of Installer, Special Tool C-4063B, and Forc- 
ing Screw, Special Tool C-4063-2. It is important to 
use Forcing Screw C-4063-2 when performing this 
procedure. 


4. Thread Installer (1), Special Tool C-4063C, com- 
pletely into internal threads of power steering pump 
shaft, then rotate Installer Nut down against wash- 
ers (as necessary) and Spacer (2) on pump pulley. 


5. Ensuring that special tools and pulley remain 
aligned with pump shaft, tighten Installer Nut, forc- 
ing pulley onto power steering pump shaft until 
Spacer (2) comes in contact with end of pump 
shaft. When Spacer (2) is against shaft of power 


steering pump, Installer (1) Nut will no longer rotate. 


6. Remove special tools from power steering pump. 
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7. Install power steering pump on engine. (Refer to 19 - STEERING/PUMP - INSTALLATION). 
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RESERVOIR 
REMOVAL 


1. 


2. 
3. 


Disconnect and isolate battery negative cable (2) 
from battery post. 

Siphon power steering fluid from pump reservoir. 
Remove air cleaner housing and inlet tube to throt- 


tle body. (Refer to 9 - ENGINE/AIR INTAKE SYS- 
TEM/AIR CLEANER HOUSING - REMOVAL) 


. Remove hose clamp, then supply hose (3) at res- 


ervoir (2). 


. Remove hose clamp, then return hose (1) at reser- 


voir (2). 


. Remove reservoir (2) from coalant bottle (4) by 


sliding it out of guide. 
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INSTALLATION 
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. Install reservoir (2) on coolant bottle (4) by sliding it 


into guide and allowing it to lock into place. 


. Install return hose (1) on reservoir hose fitting. 


Install clamp securing hose in place. 


Install supply hose (3) on reservoir hose fitting. 
install clamp securing hose in place. 


. Install air cleaner housing and inlet tube. (Refer to 


9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - INSTALLATION) 


. Connect battery negative cable (2) to battery post. 


It is important that this is performed properly. (Refer 
to 8 - ELECTRICAL/BATTERY SYSTEM - STAN- 
DARD PROCEDURE) 


. Fill and bleed power steering system. (Refer to 19 - 


STEERING - STANDARD PROCEDURE) 
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Lx 
Description Group-Page 
B1489-STEERING WHEEL CONTROL 

AUDIO SWITCH CIRCUIT. 0.0.2. 19-31 


Bi48A-STEERING WHEEL CONTROL 


MENU SWITCH CIRCUIT... 


BI48B-STEERING WHEEL CONTROL UP 


SWITCH CIRCUIT. 00. 


Bi48C-STEERING WHEEL CONTROL 


DOWN SWITCH CIRCUIT... 00... 


Bi48D-STEERING WHEEL CONTROL SIDE 


SWITCH CIRCUIT. 0.0. 


Bi48E-STEERING WHEEL CONTROL [+] 


SWITCH CIRCUIT... 0. ee. 


B148F-STEERING WHEEL CONTROL [-] 


SWITCH CIRCUIT ee, 


B1490-STEERING WHEEL CONTROL C/T 


SWITCH CIRCUIT. 0 eee 


B1D8D-STEERING COLUMN TELESCOPE 
POSITION SENSOR CIRCUIT LOW... . 


BIDSE-STEERING COL! 


UMN TELESCOPE 


POSITION SENSOR CIRCUIT HIGH. ... .. 


. 19-56 


. 19-65 


Description 


B1091-STEERING COLUMN TILT 


POSITION SENSOR CIRCUIT LOW.... |. 


B1D92-STEERING COLUMN TILT 


POSITION SENSOR CIRCUIT HIGH... .. 


B1D93-STEERING COLUMN TELESCOPE 
MOTOR CONTROL CIRCUIT 


PERFORMANCE. 00.2.0... oe 


BiD97-STEERING COLUMN TILT MOTOR 


CONTROL CIRCUIT PERFORMANCE. ..... 


BIDAO-STEERING COLUMN TILT SWITCH 


CIRCUIT STUCK... ee 


BIDAS-STEERING COLUMN TELESCOPE 


SWITCH CIRCUIT STUCK. 0.0.0... 


B2225~STEERING CONTROL MODULE 


INTERNAL «occ mien was anne ae 


B2332-HORN SWITCH INPUT CIRCUIT/ 


PERFORMANCE..........0 0.0...0008 


C1219-STEERING ANGLE SENSOR 


ERRATIC PERFORMANCE .....0.....-. 


Group-Page 


DTC INDEX 1 


Description Group-Page 
POS63-BATTERY VOLTAGE HIGH... 0.0002... 19-21 
PO585-SPEED CONTROL MULTIPLEXED 

SWITCH 1/2 CORRELATION. ............. 19-24 
P1593-SPEED CONTROL SWITCH 1/2 

STUCK este ston eosin a eacie waa teeta ten 19-26 
U0002-CAN C BUS OFF PERFORMANCE .. . 19-100 


U0019-CAN B BUS CIRCUIT... 00... 2... 19-103 


O121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE SYSTEM (ABS) 


CONTROL MODULE... 20.00. co.cc eee 19-106 
Y0141-LOST COMMUNICATION WITH 

FRONT CONTROL MODULE...... ...... 19-407 
0155-LOST COMMUNICATION WITH 
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